This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http:  //books  .google  .  com/ 


^    ^^►> 


THE  ORGAN   OF  THE 

Society  of  PtiMic  Analysts, 

A    MONTHLY  JOURNAL  DEVOTED  TO  THE  ADVANCEMENT;  OF 
ANALYTICAL  CHEMISTRY. 


Editorial    Committeb: 
THE  PRESIDENT  (J.  AUGUSTUS  VOELCKER,  M.A.,  B.Sc.  Ph.D.,  F.I.a). 


ALFRED  H.  ALLEN,  F.I.C. 
EDWARD  J.  BEVAN,  F.LC. 
BERTRAM  BLOUNT,  F.I.C. 
ALFRED  C.  CHAPMAN,  F.LC. 


WILLIAM  CHATTAWAY,  F.I.C. 
BERNARD  DYER,  D.Sc.  F.I.C. 
OTTO  HEHNER,  F.LC. 
E.  W.  VOELCKER.  F.I.C. 


Edetob:    WALTER  J.  SYKES,  M.D.,  D.P.H.,  F.I.C. 


VOLUME   XXVI 

1901. 


BAILLIERE,     TINDALL    AND     COX, 
8,  HsNBiRTA  Stbekt,  Co^•BNT  Gardbn,  London,  W.C,  England. 


IH-    N..W  . 

PUBLICLIBRAK, 

291 240 

ASTOn,    LENOX    AND 
TILDEN    F  ■■i'''0*TrON3 

R  1906         L 


ERRATA. 

Page  229,  5th  line  from  bottom,  for  " Ai  the  figures  .  .  .  ."  rtf^  "As  the  figures  given  for 
commercial  malt  extract  must  necessarily  be  of  a  purely  empirical  nature,  it  was  decided  .  .  .  ." 
Page  230,  foot-note, /or  "author's"  rtad  "authors'." 


ADDENDUM. 
Page  264.     The  results  in  Mr.  Richmond's  paper  are  expressed  in  parts  per  100,000. 


INDEX   TO   VOLUME   XXVI. 


Absobptiok  Bulbs,  Modification  of  Geissler's,  84 

Abstracts  op  Papers  published  in  other  Journals,  15,  42,  71,  101,  126,  156,  188, 

213,  232.  268,  292,  320 
Acetone  in  Urine,  Gas-volametric  method  of  determining,  239 
Acetonechloroform,  160 
Acetopyrin,  160 
Acetylsalicylic  Acid,  160 
Acid,  Antimonic,  lodometric  estimation  of,  303 

,  Arsenic,  lodometric  estimation  of,  24 

,  Arsenious,  Titration  of,  with  Potassium  permanganate,  247 

,  Boric,  and  alkali-metal  Carbonates,  Determination  of,  27 

,  Carbonic,  in  Water,  Estimation  of,  306 

-,  Chromic,  lodometric  estimation  of,  51 

,  Cinnamic,  Determination  of,  in  the  presence  of  Benzoic  Acid,  103 

,  Cyanic,  in  commercial  Cyanides,  Determination  of,  243 

,  Hippuric,  estimation  of,  193 

,  Hyiochloric,  in  the  Gastric  juice,  Determination  of  free,  240 

, ,  in  the  Stomach,  Estimation  of  combined,  78 

,  Lactic,  Valuation  of  commercial  solutions  of,  132 

, ,  in  Wine.  320 

,  Malic,  Quantitative  determination  of,  216 

,  Nitric,  Detection  and  estimation  of,  in  combination  with  the  alkali  metals,  327 

,  Oleic,  171,  173 

, ,  Separation  of,  from  other  unsaturated  Acids,  105 

,  Oxalic,  Preparation  of  chemically  pure,  189 

, ,  Separation  of,  from  Tartaric  Acid,  132 

,  Phosphoric,  Determination  of,  as  Phospho-molybdic  anhydride,  51 

, ,  in  Fertilizers,  Kilgore's  modification  of  the  volumetric  method  of 

estimating,  138 
, ,  in  Thomas  meal.  Estimation  of  citrate- soluble,  by  the  molybdate 

method,  280 

,  Salicylic,  in  Portuguese  Wines,  Source  of  error  in  testing  for,  72 

, ,  in  Wine,  Existence  of,  274 

■, — ,  Saccharin,  and  mixtures  thereof,  Detection  of,  16 

,  Standard,  Preparation  of,  51 

,  Succinic,  Detection  of,  164 

,  Sulphuric,  Rough  valuation  of  strong  or  fuming,  250 

, ,  Selenium  in,  Detection  of,  306 


IV 


INDEX  TO  VOLUME  XXVI. 


Acid,  Tilauic*  in  Ticaoiam  Iron  ores,  Deteruiinatiou  of,  248 

Tulterculic,  160 

Uric,  Estimation  of,  76 

,  and  Purine  bases  in  Blood,  etc.,  Notes  on  the  estimation  of,  76 

,  in  Urine,  Determiuatiou  of,  238 

in  Wine,  Estimation  of  total  extract  and  free,  157 

Acidimetry,  Electrolysis  of  Copper  sulphate  as  a  basis  for,  51 

,  New  Indicator  for,  and  its  application  to  the  determination  of,  alkali 

metal  Carbonates  and  Boric  Acid,  27 
Acids,  Tungstic  and  Silicic,  Separation  of,  305 
Acouitine  in  Extracts  of  Aconite,  Determination  of.  S22 
Ai  reform,  169 
Airogen,  159 

Akee,  Oil  of,  Characters  of,  105 
AJbane,  47 

Albumin,  Modification  of  Kitthausen's  process  for  determining,  19 
Albuminous  substances,  Behaviour  of,  towards  Alkaloid  reagents,  78 
Alcock,  F.  H.,  Assay  of  Extractum  Cinchonu?  Liquidum,  323 
Alcohol,  Methyl,  in  fermented  Fruit  juices,  Occurrence  of,  166 
, ,  in  mixtures,  Detection  of»  74 

-,  Phenyl-Ethyl,  Occurrence  of,  in  Rose  petals  and  Rose  Oil,  4G 


Alcoholgiihrungsgewerbe,  Die  Giihrungaorganismen  in  der  Theorie  und  Praxis  dei 

lievieiv,  111 
Aldehyde,  Formic,  Gas-volumetric  method  of  determining,  215 

,  ,  in  Milk,  Note  on  the  approximate  estimation  of,  151 

Aldehydes,  Generally  applicable  volumetric  method  for  the  determination  of,  131 

and  Dextrose.  Delicate  test  for,  75 

Alkali,  Titration  of  free,  in  presence  of  Hypochlorites,  Chlorates,  and  Chromales,  l. 

in  Soap,  Determination  of  fi^e,  2G 

Alkaloids,  Ammonium  persulphate  as  a  reagent  for,  243 

.  JaboranJi,  Chemistry  of  the,  270 

.  Use  of  Tannin  in  purifying  residues  containing,  46 

Allen,  A.  H.,  Detection  of  Arsenic  in  Beer,  10 

,  Is  the  British  Phannaooposia  a  legal  standard  for  the  preparations 

described  therein  ?  86 

,  K.  T.,   a?u/  Gottschalk,   V.  H.,    New  method    for    the    determination    of 

Aluminium,  26 
Alloys,  Estimation  of  Manganese  in  Ferro-chromium,  218 

Tiuigsten  in  Steel  and  Steel-making,  25 


Almond  Oil, 


171,  173 

Heat  of  combustion  of, 


242 


Aloes,  284 

— ,  Uganda,  29S 

Aluminiujn,  Determination  of,  New  method  for  the,  26 

,  Estimation  of,  218 

Amber,  Coustauts  of,  3H 

Amerol,  1(>1 

Ammonia  and  Methylamines,  Separation  and  deteimination  nf  '^I'l 

Ammoniacuni,  Gum,  33 

Amphopeptone  and  Antipeptone,  80 

Analysts'  Certificates,  Weighing  the  sample.  Sneath  v.  Taylor.  167 

Reports,  Unauthorized  publication  of,  16H 

Andrews,  L.  W..  New  volumetric  method  for  the  determination  of  Silver,  16A 
AnoBone,  160 


^^^         INDEX  TO  VOLUME  XXVI. 

»1.  161 

iy\e,  161 
Anethol,  Aniseed  Oils  and,  271 

Aniline  Orange  in  Milk,  Rapid  method  for  the  detection  of,  126 
Animal  and  Vegetable  Oils,  Test  for  Sesame  Oil  in,  100 

organs,  Extraction  of  Fat  from,  21 

Antmi  Resin,  Constants  of,  38 

Aniodol,  159 

Aniseed  Oik  and  Anethol,  271 

.Vnnato.  C,  Ammoniacal  Potassium  sulphate,  83 

Anschutz,  Professor  R.,  Editor,  Organic  Chemistry,  3rd  edition,  Review,  27 

Antitnonic  Acid,  lodonaetric  estimation  of,  303 

Antimony,  Volumetric  determination  of,  in  presence  of  Tin,  303 

Antipepione,  Notes  on  Kiihne's,  80 

and  Amphopeptone,  80 

Antirhmol,  IBl 

Anytols,  159 

AiTAKATtrH.     Abbtkacts,  52.  84,  110,  139,  166,  222,  261,  338 

Apple  juice,  Composition  of,  102 

Apvointmknt.     Welch,  J.  C,  as  Examiner  under  Bureau  of  Mines  Amendment  Aot 

of  British  Columbia  of  1899,  140 
Apricot.  Composition  of,  102 
Arabic,  Gum.  Valuation  of,  233 
Arachis  Oil,  Heat  of  combination  of,  242 
Araroba,  34 

Archbutt,  L.,  tivd  Jackson,  P.  G.,  Determination  of  Arsenic  in  Coke,  246 
Arohetti,  A.,  Volumetric  estimation  of  Mercuric  chloride  in  aqueous  solution,  103 
Archil  in  Wine,  Detection  of,  42,  109 
Arnica  root,  34 
Arsenic,  Gutzeit  test  for,  181 

,  Rapid  determination  of  small  quantities  of,  165 

,  Separation  of,  194 

Acid,  lodometrio  estimation  of,  24 

Aiaanio  committee,  224 

escimations  relating  to  Malt-kilnB,  177 

in  Beer,  13 

< ,  Detection  of,  10,  157,  158 

and  Brewing  materials,  Detection  of,  8 

. ^  Brewing  Materials,   and    P'ood,   Methods  for  the  detection    and 

estimation  of,  213 

Coal  and  Coke,  246,  253 

Coke.  Determination  of,  246 

Arsenical  Poisoning  in  Beer-drinkers,  lieiunut  84 
Arsenious  Acid,  Titration  of,  with  Potassium  permanganate,  247 
Arsykodyls,  161 

Afil&noglou,  P.  L.,  Determination  of  Scammony  for  commercial  purposes,  189 
AssafcDtida,  Commercial,  131 

Aiterberg,  A.,  Rapid  estimation  of  small  quantities  of  Arsenic,  165 
Aweng,  E.,  Separation  of  the  active  constituents  of  Frangula,  Bagrada,  and  Rhubarb, 
237 


Baboook  teat.  Estimation  of  Fat  in  sweetened  condensed  Milk  by  the,  156 
Bacteria,  especially  as  they  are  related   to  the  Economy  of  Nature,  to  Industrial 
processes,  and  to  the  Public  Health,  2nd  edition,  licvuto,  53 


vi  INDEX  TO  VOLUME  XXVI. 

Bagley,  E.,  aiid  Brearley,  H.,  Schoffel's  process  for  estimating  Tungsten  in  Steel, -83 
Baker,  J.  L.,  Arsenic  in  C3oal  and  Coke,  258 

, Malt-hoase  dust,  180 

,  Determination  of  the  available  extract  of  Malt,  6 

,  Malt  extracts,  231 

^  Use  of  partially  sterilized  Milk  cultures  in  judging  the  purity  of 

Water,  263 
Balance  of  constant  delicacy,  251 
Balsam  of  Tolu,  284 

Barium  in  the  spring  Water  of  Boston  Spa,  Occurrence  of.  68 
Barnstein,  F.,  Modification  of  Kitthausen's  process  for  determining  Albumin,  19 
Barth,  G.,  Examination  of  commercial  Diastase  for  liquefying  power,  191 
Basioin,  160 
Basol,  159 

Baudouin,  Tambon,  and  Soltsien  reactions  for  Sesam6  Oil,  275 
Baumert,  G.,  and  Bode,  H.,  estimation  of  Starch  in  Potatoes,  20 
Beam,  W.,  atid  Leffmann,  H.,  Select  methods  in  Food  analysis,  Review,  335 
Beddoes,  T.,  Translator,  Chemical  Essays  of  Charles  William  Scheele,  lieview,  336 
Beer,  Arsenic  in,  13 
, ,  Detection  of,  10,  157,  158 

and  Brewing  materials.  Detection  of  Arsenic  in,  8 

,  Brewing  materials,  and  Food,  Methods  for  the  detection  and  estimation  of 

Arsenic  in,  213 

-drinkers.  Arsenical  Poisoning  in,  Beviewj  84 

or  Wine,  Detection  of  Saccharin  in,  in  the  Absence  of  Salicylic  Acid,  72 


Beeswax,  Acid  and  saponification  values  of,  47 

,  Notes  on  the  examination  of,  107 

Beetroot  juice  in  Wine,  Detection  of,  42 

Bellier,  J.,  Detection  and  estimation  of  Dulcine  in  Beverages,  43 

, of  artificial  Red  Colouring  matters  in  Wine,  42 

Bellocq,  A.,  Detection  of  Copper,  81 

,  Estimation  of  Uric  Acid,  75 

Beneker,  J.  C,  a^id  Ellms,  J.  W.,  Estimation  of  Carbonic  Acid  in  Water,  306 
Benzoin,  Compound  Tincture  of,  283 

,  Gum,  32,  283 

Benzol,  Determination  of  Sulphur  in,  for  use  in  Gas-works,  238 

B.ertarelli,  E.,  Adulteration  of  roasted  CoflFee  by  treatment  with  Borax  and  Water,  73 

Bertrand,  G.,  Composition  of  Coffee  from  the  Grand  Comoro  Islands,  188 

Bevan,  E.  J.,  Reichert  number,  116 

,  Cross,   C.   F.,  aiid  Remington,  J.   S.,  Digestion  and  assimilation  of 

Pentoses  and  Furfuroids,  21 
Beverages,  Detection  and  estimation  of  Dulcine  in,  43 
Beythien,  A.,  Sitogen  :  a  vegetable  "meat-extract,"  269 
Bird,  F.  C.  J. ,  Gutzeit  test  for  Arsenic,  181 
Bismuth,  Volumetric  estimation  of,  81 

borate  and  phenoxide,  159 

lactotannate,  160 

oxyiodotannate,  159 

quinoline  thiooyanate,  159 

subnitrate.  Commercial,  73 

Bismuthan,  160 

Bizzell,  J.  A.,  and  Fraps,  G.  S.,  Methods  of  determining proteid  Nitrogen  in  Vegetable 

matter,  79 
Blair.  A.  A.,  Determination  of  Carbon  in  Ferroohrome,  50 


INDEX  TO  VOLUME  XXVI. 


▼11 


Blondlot-Dusart  method,  Is  the,  applicable  in  medico-legal  cases?  161 
Blood,  Spectroscopic  examinatioa  of,  298 

,  etc.,  Notes  du  the  estimation  of  Uric  Acid  and  Purine  bases  in,  76 

of  different  Animals.  Differentiation  of  the,  162 

Blount,  B..  Alkaline  Waters,  '201) 

.  Analysts  of  Sauiarakite,  67 

,  Biscuit  Porcelain,  317 

Blowpipe  analysis,  Use  of  metallic  Sodium  in,  250 


a3sa>s,  Measurement  of  Gold  and  Silver  buttons  in  quantitative,  2 


/  / 


Blue,  Proasiaii,  in  Spent  Oxide,  Kapid  OHtiniation  of,  249 
Blyth,  A.  \V.,  Detection  of  Arsenic  in  Beer,  157 

,  M.  W.,  Detection  and  estimation  of  Preservatives  in  Milk,  148 

,  W.,  Determination  of  dissolved  Oxygen  in  Waters  in  preseace  of  Organic 

matter,  147 
tWi/  Baumert,  G.,  Estimation  of  Starch  in  Potatoes,  30 
[,  Irregular  distnbution  of  Sulphur  in  pig  Iron,  137 
Modified  Williams  method  for  Manganese,  304 
BooX8,  RRvtEWs  of: 

Anschutz,  Professor  R.     Sex  Von  Richter,  V. 
Beam,  W. .  and  Le£fmann.  H.,  Select  methods  in  Food  Analysis.  335 
Beddoes.  T.,  Translator^  Chemical  Essays  of  Charles  William  Scheele,  336 
Dupro,    A.,   ami   Hake,    H,    W..    Short   Manual   of   Inorganic   Chemistry, 

3rd  edition.  190 
Edwards,  F.  {}.,  Chemistry  ;  an  exact  mechanical  philosophy,  '2H 
Hake,    H.    W..   anJ   Dupr*:,    A..    Short    Manual   of   Inorganic   Chemistry, 

3rd  edition.  196 
Kelyuack.  T,  N.,  a7id  Kirkby,  W.,  Arsenical  Poisoning  in  Beer-drinkers,  84 
Kirkby,  W..  ami  Kelynack.  T.  N..  Arsenical  Poisoning  in  Beer-drinkers.  S4 
K locker,    A.,    Die   Gnhrungsorganismen    in   der   Theorie   und    l^axia    der 

Alcoholgiihrun^sgevverbe,  111 
Ljeffmaon,  H.,  au/i  Beam,  W.,  Select  methods  in  Food  Analysis,  335 
Long,  J.  n..  Text-book  of  Urine  analysis  for  Students  and  Practitioners  of 

Medicine,  112 
Newman.  G.,  Bacteria,  especially  as  they  are  related  to  the  Economy  of 
Nature,  to  Industrial  Processes,  and  to  the  Public  Health,  :2nd  edition,  53 
Bedwood.  B.,  atui  Thomson.  Captain  J.  H..  Handbook  on  Petroleum,  307 
Richter.     See  Von  Kichter,  V. 

Scheele,  Charles  William,  Chemical  Essays  of,  translated  by  T.  Boddooa,  336 
Smith,  Professor  I..  F.     See  Von  Richter,  V. 

Thomson,  Captain  J.  H,  ami  Redwood,  B..  Handbook  on  Petroleum,  307 
Von  Richter.  V.,  edited  hy  Professor  R.  Anschutz,  traiislnUd  hif  Professor 
E.  F.  Smith,  Organic  Chemistry  ;  or,  the  Cheuiistry  of  the  Carbon  Com- 
pounds, 3rd  edition,  27 
Boric  Acid  and  Alkuli-iuetal  Carbonates,  Determination  of,  27 
Borntrui^i^^r,  H.,  Analysis  of  Gutta-porcha,  47 
Boston  Spa,  Occurrence  of  Barium  in  the  spring  Water  of,  68 
Bottlea,  New  Shape  for  Reagent,  139 
Botiillet.  H.,  Determination  of  Uric  Acid  in  Urine,  238 
Bouma,  J.,  Estimation  of  Indican  in  Urine  by  means  of  Isatin  and  Hydrochloric 

Acid,  238 
Brftuo,  F.  W.,  Lamp  for  monochromatic  light,  166 
Bmonsicin,  A.,  Determination  of  Urea  in  Urine,  192 

Brearley,  H.,  ami  Bagley,  E.,  Schoffel's  process  for  estimating  Tungsten  in  Steel,  83 
- — -  IbbotBon,  F.,  Analysis  of  Ferro-Silicon  and  Silico- Spiegel,  82 


VIU 


INDEX  TO  VOLUME  XXVI. 


Brearley,  H.t  and  Ibbotson,  F.,  Estimation  of  ManganeHe  and  Chromium  in  Txmgsten 

Alloys.  83 
, Tungsten  in   Steel  and  Steel-making 


Alloys,  25 

Breinl  reaotion  for  the  detection  of  Besam^  Oil,  189 
Brewing  materiale  and  Beer,  Detection  of  Arsenic  in,  8 
.  Beer,  and  Food.   Methods  for  the 


detection  and  estimation  of 


Arsenic  in,  213 
Briant,  L.,  Determination  of  the  arailable  extract  of  Malt,  2 

British  C-olumbia,  Bureau  of  Mines  Amendment  Act  of,  of  1899,  140;  J.  C.  Welch 
appointed  Kxaminer  under  the,  140 

Pharmacopuua,   Is  the.  the  legal  standard  for  the  preparations  described 

therein  ?  86 

— a  standard.— Dickins  v.  Randerson.  54 

tests,  Notes  on  certain,  29 

Bromal  and  Bromoform,  Recognition  of,  in  cases  of  Poisoning,  299 

Bromeigon,  lo9 

Bromine  and  Iodine  absorption  figures  of  various  Oils.  Comparison  between  the,  240 

BromocoU,  169 

Bromoform  and  Bromal,  Recognition  of,  in  cases  of  Poisoning,  299 

Browning,  P.  E.,  and  Hartwell,  J.   B..  Qualitative  separation  of  Nickel  from  Cobalt 

by  the  action  of  Ammonium  hydroxide  on  the  Ferricyanides,  24 
Buchner.  G.,  Notes  on  the  examination  of  Beeswax.  107 
Buffaloes'  and  Cows'  Milk,  Composition  of  Indian,  40 
Buffo,  160 

BuUniieimer,  F.,  Determination  of  Fluorine  in  Zinc  Blendes,  220 
Burgess,  H.  E.,  Oil  of  Citron.  260 

.  \V.  T.,  Alkalinity  of  Water,  209 

Burner  for  use  in  conhned  situations,  139 

Burstyn,  W..  Burner  for  use  in  confined  situations.  139 

Butter,  171 

,  Belgian,  Composition  of.  103 

,  Chemical  action  of  the  growth  of  Moulds  upon,  lo 

Cocoa-,  and  Chocolate,  Detection  of  Coooanut  Oil  in,  292 

,  Cocoanut  Oil  in.  Detection  of,  128 

,  Dutch,  Composition  of,  113 

Reichert-MeissI  value  of,  128 


Reichert-Meissl  number  for,  292,  294 
Water  in.  310 

adulteration  with  Milk.     Pearks  and  Co.  v.  Knight,  252 
and  Margarine,  Detection  of  Cocoanut  Oil  in.  820 
other  Fats.  Notes  on  the  Reichert  value  of,  71 


-  substitutes,  Colouring  matter  of.  232 


Regulations,  Departmental  Committee  on.  309 


219 


Caloium  compounds  in  Soil.     Estimation  of  "  available  Ltimo,' 

in  high-grade  Ferro-Silioon,  Determination  of,  348 

Calmin.  161 

Calorimeter,  New  Coal,  62 

Camphor  in  Camphor  Oil,  Estimation  of,  294 

Carbon  in  Ferrocnrome,  Determination  of,  50 

Iron  and  Steel,  Flask  for  the  determination  of.  H4 

Steel,  Method  for  the  rapid  detenuination  of,  13JS 

monoxide  in  Coal  Gas,  Volumetric  method  for  the  estimaiiou  ui, 

Carbonates,  Alkali-metal,  and  Boric  Acid.  Detexmination  of,  27 


•2:\ 


INDEX  TO  VOLUME  XXVL  ix 

Carbonic  Acid  in  Water,  Estimation  of,  306 

Cardamom  seeds,  30 

Carpenter,  F.  £.,  Estimation  of  Fyrrhotite  in  Pyrites  ore,  26 

Carvone,  Determination  of,  163 

in  Essential  Oils,  Estimation  of,  22 

Cascarin,  160 

Castor  OU,  32,  160,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Cates,  W.  A.,  Estimation  of  Hippuric  Acid,  193 

Cazeneuve,  P.,  and  D6fournel,  H.,  Detection  and  estimation  of  Nitrates  in  Water,  306 

Cellulose  (Artificial  Silk)  in  Fabrics,  Detection  and  estimation  of,  300 

Cement,  Analysis  of,  280 

Cerium  earths  in  Monazite  sand,  Separation  of,  136 

oxalate.  Composition  and  determination  of,  16 

Chapman,  A.  C,  Alkaline  Waters,  211 

,  Arsenic  in  Coal  and  Coke,  263 

,  Composition  of  Malt  Extracts,  232 

,  Detection  of  Arsenic  in  Beer  and  in  Brewing  materials,  8 

,  Determination  of  the  available  extract  of  Malt,  6 

,  Oil  of  Citron,  262 

Chattaway,  W.,  British  Pharmacopoeia  the  legal  standard,  89 

,  Use  of  partially  sterilized  Milk  cultures  in  judging  the  purity  of 

Water,  264 

Chemical  Essays  of  Charles  William  Scheele,  RevieWt  336 

Chemistry  :  an  exact  mechanical  philosophy,  Review,  28 

Chercheffsky,  N.,  Apparatus  for  determining  the  melting-point  of  Gelatin-jelly,  Fats, 
etc.,  276 

Cherry  juice,  Composition  of,  102 

Chirol,  160 

Chloretone,  160 

Chlorine,  New  test  for,  for  use  with  the  blowpipe,  220 

Chocolate  and  Cocoa  Butter,  Detection  of  Cocoanut  Oil  in,  292 

Cholesterin  and  Phytosterin,  Separation  of,  from   mixtures  of  Fatty  and  Mineral 
Oils.  302 

Chrome  mordants,  Volumetric  estimation  of  Chromium  in,  279 

Chrome-Hide  powder  for  analysis  of  Tanning  materials,  243 

Chromic  Acid.  lodometric  estimation  of,  51 

Chromium  and  Manganese  in  Tungsten  Alloys,  Estimation  of,  83 

in  Chrome  mordants,  Volumetric  estimation  of,  279 

Cinchonte  Liquidum,  Extractum,  Assay  of,  323 

Cinnamic  Acid,  Detection  of,  in  the  presence  of  Benzoic  Acid,  103 

Citron,  Oil  of,  260 

Clark,  J.,  Composition  of  Dutch  Butter,  113 

Claude.     See  Martin-Claude 

Clays,  Proximate  analysis  of,  221 

Cloves,  Detection  of  stems  in  ground,  291 

,  Notes  on  the  proximate  analysis  of,  123 

Coal  and  Coke,  Arsenic  in,  246,' 253 

Calorimeter,  New,  52 

Gas,  Volumetric  method  for  the  estimation  of  Carbon  monoxide  in,  23 

tar  Pitch,  Quantitative  reactions  distinguishing  between  Petroleum  and,  and  the 

pitchy  residue  from  the  distillation  of  Fats,  135 

Cobalt,  Vogel's  method  for  the  qualitative  detection  of,  218 


%  INDEX  TO  VOLUME  XXVI. 

Cooa,  Assay  of,  129 

Cocaine,  Determination  of,  322 

Coccus  cacti,  34 

Cochineal  in  Wine,  Detection  of,  42 

Cocoa  Batter  and  Chocolate,  Detection  of  Cocoannt  Oil  in,  292 

nut  Oil  in  Butter,  Detection  of,  128 

and  Margarine,  Detection  of,  320 

Cocoa  Butter  and  Chocolate,  Detection  of,  292 

Cod-liver  Oil,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Coffee,  Adulteration  of  roasted,  by  treatment  with  borax  and  water,  73  .^ 

,  Composition  of,  from  the  Grand  Comoro  Islands,  188 

Cohn,  C.  A.,  Electrolysis  of  Copper  sulphate  as  a  basis  for  Aoidimetry,  51 
Cohnheim,  O.,  and  Erieger,  H.,  Behaviour  of  Albuminous  substances  towards1(Alka- 

loid  reagents.  Estimation  of  combined  Hydroobloric  Acid  in  the  Stomach,  78 
Coke,  Arsenic  in,  Determination  of,  246 

and  Coal,  Arsenic  in,  246,  253 

Collie,  J.  N.,  and  Garsed,  W.,  Determination  of  Cocaine,  322 

Colocynth,  31 

Colophony,  Constants  of,  38 

Colouring  matter  in  Spirits,  Detection  of  foreign,  129 

of  Butter  and  substitutes,  232 

matters  in  Wine,  Detection  of  artificial  Bed,  42 

Colours,  Oil-,  in  tubes,  Siccative  for,  302 

Combustion,  Heat  of,  as  a  factor  in  the  analytical  examination  of  Oils,  and  the  Heats 

of  Combustion  of  some  commercial  oils,  241 
Condurango,  Analysld  of  Fluid  Extract  of,  298 
Conium  seed  or  leaves.  Assay  of,  297 
Copal  Eesin,  Constants  of,  38 
Copals,  Acid  and  Saponification  values  of  some,  22 
Copper,  Detection  of,  81 
,  Estimation  of,  Volumetric  method  for  the,  49 

in  Pyrites,  Determination  of,  194 

nucleate.  159 

oxide,  Examination  of  commercial,  303 

proteate,  159 

sulphate,  Electrolysis  of,  as  a  basis  for  Acidimetry,  51 

tbiocyanate.  Use  of,  in  gravimetric  analysis,  166 

Corba  Oil,  159 

Correspondence,  112 

Cotton,  S.,  Differentiation  of  the  Blood  of  different  animals,  162 

Cotton  Oil,  171,  173 

,  Halphen*s  reaction  for,  106 

in  American  Lard,  Presence  of,  106 


■seed  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  Combustion  of,  242 

,  Investigation  of  the  Halphen  colour  test  for  the  detection  of,  22 

Remarks  upon  the  Halphen  reaction  with,  217 


Cowrie  Resin,  Constants  of,  23,  38 

Cows'  and  Buffaloes'  Milk,  Composition  of  Indian,  40 

Crampton,  C.  A.,  and  Simons,  F.  D.,  Detection  of  foreign  Colouring  matter  in  Spirits, 

129 
Cream,  Physical  state  in  which  Fat  exists  in,  117 


INDEX  TO  VOLUME  XXVI.  xi 

Cream  and  Milk,  Begulations  for,  97 

Cresol,  Determination  of,  217,  218 

m^Cresol-anytoI,  159 

Cross,  C.  F.,  Bevan,  E.  J.,  and  Bemington,  J.  S.,  DigeBtion  and  assimilation  of 

Pentoses  and  Farforoids,  21 
Croton  Oil  32 
Cmrin,  159 

Callen.  W.,  Heat  test  for  ExploBiTes,  193 
Cnpragol,  159 
Cuprol,  159 

Cturrant  juice,  Composition  of  Black,  102 
Cyanates  and  Cyanides,  Reciprocal  determination  of,  286 
Cyanic  Acid  in  commercial  Cyanides,  Determination  of,  243 
Cystamin,  161 
Cystogen,  161 

Da  Silva,  A.  J.  F.,  Source  of  error  in  testing  for  Salicylic  Acid  in  Portuguese  Wines,  72 
Dammar  Besin,  Constants  of,  23,  38 

Davies,  C.  T.,  and  Job,  R.,  Method  for  the  rapid  determination  of  Carbon  in  Steel,  188 
Davis,  C.  B.,  Elimination  and  quantitative  estimation  of  Water  in  Oils,  Fats,  and 

Waves,  301 
Defournel,  H.,  Determination  of  Saccharin  in  Food-products,  268 

,  and  Cazeneuve,  P.,  Detection  and  estimation  of  Nitrates  in  Water,  306 

Dextrose  and  Aldehydes,  Delicate  test  for,  75 

Diastase,  Examination  of  commercial,  for  liquefying  power,  191 

Diathesin,  161 

Dibdin,  W.  J.,  Alkaline  Waters,  208 

,  Determination  of  dissolved  Oxygen  in  Waters  in  presence  of  Nitrites  and 

of  Organic  matter,  147 
Dickins  v.  Banderson,  Pharmacopoeia  a  standard,  54 
Didymium  and  Lanthanum,  Separation  of,  137 
Diethylglycocollguaiacol,  159 
Digitalis,  Detection  of,  in  cases  of  Poisoning,  18 
Ditz,  H-,  Determination  of  Cresol,  218 
Divine,  K.  E.,  Determination  of  free  Alkali  in  Soap,  26 

Donath,  E.,  Notes  on  the  precipitation  of  metals  with  Sodium  thiosulphate,  247 
Drucker,  K.,  and  Herz,  W.,  Quantitative  determination  of  Magnesium  by  means  of 

Organic  bases,  220 
Dkuos  and  Foods  Analysis.     See  Foods  and  Dbuos  Analysis. 
Dulcine  in  Beverages,  Detection  and  estimation  of,  43 
Dupr^,  A.,  and  Hake,  H.  W.,  Short  Manual  of  Inorganic  Chemistry,  3rd  edition, 

lieview,  196 
Dusart.     See  Blondlot-Dusart 
Duyk,  M.,  Constants  of  Lard  Oil,  163 

,  Detection  and  estimation  of  artificial  (Cellulose)  Silk  in  Fabrics,  300 

Dyer,  Dr.  B.,  British  Pharmacopoeia  the  legal  standard,  89 

,  Beichert  number,  116 

,  Some  analyses  of  Oatmeal,  153 

,  Water  in  Butter,  310 

Earthnut  Oil,  171 

Ebeling,  A.,  Thiocyanate  as  an  Indicator  in  the  reduction  of  Ferric  salts  before 

titration,  327 
Boalle,  H.,  Determination  of  Aconitine  in  Extracts  of  Aconite,  322 


m 


INDEX  TO  VOLUME  XXVL 


Edwards,  F.  G.,  Chemisbry :  an  exact  mechanical  philosophy,  BevUic\  28 

Kichengrun,  A,,  New  Therapeutic  agents  of  the  year  1900,  158 

Eichoru,  0.,  Determination  of  the  acid  and  Baponiiioation  values  of  Wax,  47 

EUnjs,  J.  W.,  and  Beneker,  J.  C,  Estimation  of  Carbonic  Acid  in  Water,  306 

EoBolsaviTea  Salz,  I5y 

Epicarin,  159 

Essence,  Satlron,  and  Saffron  adulteration,  272 

Essential  Oil  of  Kuskue  Grass,  lUO 

Oils,  Estiijiatiou  of  Carvone  in,  22 

Eucalyptus-anytol,  159 

Eucasol,  159 

Euchiuiuia  tannicum.  160 

Eupyriu,  160 

Euquiniue  gallate,  160 

Explosives,  Heat  test  for,  193 

Extract,  Siiogen  :  a  vegetable  Meat,  2G9 

of  C-ondurango,  Analysis  of  Fluid,  298 

Extraction  apparatus,  Klectrically-heated,  32Q 
Extractum  Cinchonic  liiquidum,  Assay  of,  323 


Fairley.  T..  Alkaline  Waters,  210 

,  Arsenic  estimations  relating  to  Malt-kilns, 

— — , in  Coal  and  Coke,  257 

Barium  in  spring  Water.  71 


177 


Farnsteiner,  K.,  Separation  of  Oleic  Acid  from  other  unsaturated  Acids,  105 
Farrington,  V..  II.,  Estimation  of  Fat  in  sweetened  Condensed  Milk  by  the  Babcook 

test.  15G 
Fat,  Extraction  of,  from  animal  organs,  21 
— ,  Mutton.  171 
— ,  Physical  stale  in  which,  exists  in  Cream,  117 

-extracting  apparatus,  New.  329 

in  Milk,  Kamscheu's  method  of  estimating,  101 

sweetened  C/ondensed  Milk,  Estimation  of,  by  the  BaUoock  test,  156 

Fats,  Butter  and  other,  Note  on  the  Reichert  value  of,  71 

,  Natural,  Mixed  Glycerides  in,  324 

,  Quantitative  reactions  distinguishing  between  Petroleum  and  Brown  Coal 

Pitch  and  the  pitchy  reuidue  from  the  distillation  of,  135 

and  Waxes,  Optical  examination  of,  217 

,  Gelatin  jelly,  etc.,  Apparatus  for  determining  the  melting-point  of,  270 

,  Oils,  and  \Vn\c-s,  Elimination  and  quantitative  estimation  of  Water  in,  301 

Feeding  Staffs,  Digestibility  of  some  non-nitrogenous  constituents  of  certain,  1^1 

,  Proteids  in.  Determination  of,  48 

Fermented  Fruit  juices.  Occurrence  of  Methyl  Alcohol  in,  156 
Ferric  salts,  Note  on  the  reduction  of,  225 

,  Tbiocyanate  as  an  Indicator  in  the  reduction  of>  before  titration,  337 

Ferrier,  C,  Estimation  of  ash  in  commercial  Glycerine,  75 
Ferrochrome,  Determination  of  <!arbon  in,  50 
Ferro-Chromium  Alloys,  Estimation  of  Manganese  in,  218 

"Silicon,  Detennmation  of  Calcium  in  high-grade,  248 

and  Silico-Spie^el,  Analysis  of.  82 

Ferrous  Iron  in  Minerals,  Determination  of,  «*5 

Fertilizers,  Phosphoric  Acid  in,  Kilgore'a  modification  of  the  volumetric  method  ol 

estimating,  13S 
Fisher,  W.  W.,  Address  to  the  Society  of  Public  Analysts,  5!l 


INDEX  TO  VOLUME  XXVI.  xiii 

Ksher.  W.  W.,  Alkaline  Waters  from  the  Chalk,  202 
Flask  for  the  determination  of  Carbon  in  Iron  and  Steel,  84 

support,  222 

Flath,  J.,  Determination  of  Zinc  in  Spathic  Iron  ore,  305 

Floor,  Estimation  of  Gluten  in,  44 

Flaavile,  48 

Fluorescein  as  an  Indicator,  194 

Fluorine  in  Zinc  Blendes,  Determination  of,  220 

Fluoroform,  159 

Foerater,  0.»  Estimation  of  citrate-soluble  Phosphoric  Acid  in  Thomas  meal  by  the 

molybdate  method,  280 
Food  Analysis,  Select  methods  in,  BevieWj  335 

,  Beer,  and  Brewing  materials,  Methods  for  the  detection  and  estimation    of 

Arsenic  in,  213 

Preservatives,  Beport  of  the  Committee  on,  332 

products,  Determination  of  Saccharin  in,  268 

Foods  and  Drugs  Analysis.  Abstracts,  15,  42,  71,  101,  126,  156.  188,  213,  232, 
268,  292,  320 

Force,  160 

Formaldehyde,  Gas-volumetric  method  of  determining,  215 

in  Milk,  Note  on  the  approximate  estimation  of,  151 

Fortmann,  G.,  and  Bussig,  F.,  Determination  of  Cresol,  217 

Fortoin,  160 

Fractionating  tube  for  distillations  under  diminished  pressure,  167 

Frangula,  Sagrada,  and  Bhubarb,  Separation  of  the  active  constituents  of,  237 

Fraps,  G.  S.,  Digestibility  of  some  non-nitrogenous  constituents  of  certain  Feeding 
Stuffs,  21 

,  Purification  of  Phloroglucinol,  190 

,  aiid  Bizzell,  J.  A.,  Methods  of  determining  proteid  Nitrogen  in  Vege- 
table matter,  79 

Frerichs,  G.,  Volumetric  estimation  of  Bismuth,  81 

FreseniuB,  W.,  and  Griinhut,  L.,  Saffron  adulteration  and  Saf&on  Essence,  272 

Freyer,  F.,  Estimation  of  total  extract  and  free  Acid  in  Wine,  157 

Fric,  J.,  a7id  Setlik,  B.,  New  shape  for  reagent  Bottles,  139 

Fromm,  O.,  Valuation  of  Gum  Arabic,  233 

Fruit-jellies,  Detection  of  Gelatin  in,  16 

juices.  Occurrence  of  Methyl  Alcohol  in  Fermented,  156 

Fruits,  Composition  of  the  juice  of  certain,  102 

Fuels,  Chemical  and  Calorimetric  examination  of,  81 

Fnrfuroids  and  Pentoses,  Digestion  and  assimilation  of,  21 

Furunculin,  160 

(Tiihrungsorganismen    in    der    Theorie    und    Praxis    der    Alcoholgabrungsgewerbe, 

BevieWt  111 
Gailhat,  J.,  Modification  of  the  method  of  titrating  with  Permanganate,  245 
Galbanum,  Gum,  32 
Garsed,  "W.,  Characters  of  Oil  of  Akee,  105 

,  and  Collie,  J.  N.,  Determination  of  Cocaine,  322 

Gas,  Coal,  Volumetric  method  for  the  estimation  of  Carbon  monoxide  in,  23 
— ,  Illuminating,  Quantitative  estimation  of  Hydrogen  sulphide  in,  237 

—  trap,  Glass,  231 

Gastric  juice,  Determination  of  free  Hydrochloric  Acid  in  the,  240 
Gatehouse,  J.  W.,  Detection  of  Arsenic  in  Beer,  158 
Geissler's  Absorption  Bulbs,  Modification  of,  84 


xiv  INDEX  TO  VOLUME  XXVI. 

Gelatin  in  Fruit-jellies,  Detection  of,  16 

-jelly,  Fats,  etc.,  Apparatus  for  determining  the  Melting-point  of,  276 

Glucose  with  Marmalade,  Admixture  of. — Smith  v.  Wisden  and  others,  329 

Gluten  in  Flour,  Estimation  of,  44 

Glycerides  in  natural  Fats,  Mixed,  324 

Glycerin,  Estimation  of  ash  in  commercial,  75 

Glycerol,  Note  on  the  estimation  of,  35 

Glycophenol,  161 

Glycosin,  161 

Gockel,  H.,  Flask  for  the  determination  of  Carbon  in  Iron  and  Steel,  84 

,  Gastight  Stopcock,  52 

Gold  and  Silver  buttons,  Measurement  of,  in  quantitative  Blowpipe  assays,  277 

Sodium  chloride,  Valuation  of,  247 

Gomenol,  160 

Gonolbus  Condurango,  Analysis  of  Fluid  Extract  of,  298 

Gooch,  F.  A.,  ami  Morris,  J.  C,  lodometric. estimation  of  Arsenic  Acid,  24 

Gooseberry  juice,  Composition  of,  102 

Gordin,  H.  M.,  Assay  of  Conium  seed  or  leaves,  297 

Gottschalk,  V.  H.,  and  Allen,  E.  T.,  New  method  for  the  determination  of  Aluminium, 
26  t 

Gray,  G.  W..  Determination  of  Calcium  in  high-grade  Ferro-Silicon,  248 

Greengage,  Composition  of,  102 

Greshoff,  M.,  and  Sack,  J.,  Notes  on  some  Vegetable  Waxes,  324 

Griinhut,  L.,  and  Fresenius,  W.,  Saffron  adulteration  and  Saffron  Essence,  272 

Guaiacol,  Glycerol  ester  of,  159 

Guaiakinol,  159 

Guaiamar,  159 

Guaisanol,  159 

Gum  Ammoniacum,  33 

— — -  Arabic,  Valuation  of,  233 

-Benzoin,  32,  283 

Galbanum,  32 

Gun-cotton  and  Smokeless  Powder,  New  method  for  the  estimation  of  soluble  Nitro- 
cellulose in,  276 

Gutta-percha,  Analysis  of,  47 

Gutzeit  test  for  Arsenic,  181 

Hagen,  W.,  and  His,  W.,  Notes  on  the  estimation  of  Uric  Acid  and  Purine  bases  in 

Blood,  etc.,  76 
Hake,  H.  W.,  and  Dupru,  A.,  Short  Manual  of  Inorganic  Chemistry,  3rd  edition, 

lieview,  196 
Haliisz,  Z.,  Is  the  Blondlot-Dusart  method  applicable  in  medico-legal  cases?  161 
Halphen  Colour  test,  Investigation  of  the,  for  the  detection  of  Cotton-seed  Oil,  22 

reaction  and  American  Lard,  292 

Halphen's  reaction  for  Cotton  Oil,  106 

Hanus,  J.,  mid  Stocky  A.,  Chemical  action  of  the  growth  of  Moulds  upou  Butter,  15 

Harrison,  J.  B.,  British  Pharmacopoeia  the  legal  standard,  91 

Hartmann,  R.,  Volumetric  estimation  of  Chromium  in  Chrome  mordants,  279 

Hartner,  G.,  Balance  of  constant  delicacy,  251 

Hartwell,  J.  B.,  and  Browning,  P.  E.,  Quahtative  separation  of  Nickel  from  Cobalt 

by  the  action  of  Ammonium  hydroxide  on  the  Ferricyanides,  24 
Heat  of  Combustion  as  a  factor  in  the  analytical  examination  of  Oils,  and  the  Heats 

of  combination  of  some  commercial  Oils,  241 
Heating  value,  Calorimetric  determination  of,  243 


INDEX  TO  VOLUME  XXVI.  xv 


Hedonal,  160 

Hehner,  O.,  Alkaline  Waters,  209 

1  Arsenic  in  Coal  and  Coke,  257 

,  British  Pharmacopoeia  the  legal  standard,  90 

,  Composition  of  Dutch  Butter,  116 

, Oatmeal,  155 


-,  Determination  of  the  available  extract  of  Malt,  7 

-,  Examination  of  Varnish  Besins,  38 

-,  Manmen^  test  for  Oils,  176 

-,  Volatilization  of  Stannic  oxide,  68 


Heidenreich,  O.  N.,  Determination  of  Copper  in  Pyrites,  194 

Hempel,  W.,  Pulverization  of  substances,  327 

Henke,  A.,  and  Seubert,  K.,  lodometric  estimation  of  Chromic  Acid,  51 

Henzold,  O.,  Detection  of  Gelatin  in  Fruit-jellies,  16 

Herting,  C,  Determination  of  Cyanic  Acid  in  commercial  Cyanides,  243 

Herz,  W.,  Quantitative  precipitation  of  Metals  by  Organic  bases,  279 

,  and  Drucker,  K.,  Quantitative  determination  of  Magnesium  by  means  of 

Organic  bases,  220 
Herzberg,  W.,  Preparation  of  Paper  for  microscopic  examination,  19 
Hexamethylenetetramine,  161 

Hide  powder,  Chrome,  for  analysis  of  Tanning  materials,  243 
Biggins,  C.  L.,  Preparation  of  standard  Acid,  51 
Hilger,  A.,  Quantitative  determination  of  Malic  Acid,  216 
Hill,  A.,  and  Liverseege,  J.  F.,  Compound  Tincture  of  Benzoin,  283 
HiUebrand,  W.  F.,  aiid  Stokes,  H.  N.,  Determination  of  Ferrous  Iron  in  Minerals,  25 
Hippuric  Acid,  Estimation  of,  193 

Hirschel,  W.,  Fractionating  tube  for  Distillations  under  diminished  pressure,  167 
His,  W.,  and  Hagen,  W.,  Notes  on  the  estimation  of  Uric  Acid  and  Purine  bases  in 

Blood,  etc.,  76 
Holde,  D.,  Quantitative  reactions  distinguishing  between  Petroleum  and  Brown  Coal- 
tar  Pitch,  and  the  pitchy  residue  from  the  distillation  of  Fats,  135 

,  and  Stange,  M.,  Mixed  Glycerides  in  natural  Fats,  324 

Bollard,  A.,  Determination  of  small  quantities  of  Silver  in  Sulphide  ores,  107 

Honthine,  160 

Horst,  P.  K.,  and  Orlow,  N.  A.,  Ammonium  persulphate  as  a  reagent  for  Alkaloids,  243 

-,  LoofTs  process  for  the  estimation  of  Morphine  in  Opium, 

296 
Huber.     See  Von  Huber 
Hyde,  H.  St.  J.,  and  Sherman,  H.  C,  Determination  of  Phosphoric  Acid  as  Phospho- 

molybdic  anhydride,  51 
Hydrochloric  Acid  in  the  Gastric  juice,  Determination  of  free,  240 

Stomach,  Estimation  of  combined,  78 

Hydrogen  and  Methane,  Oxidation  of  Nitrogen  as  a  source  of  error  in  the  estimation 

of,  299 
sulphide  in  Illuminating  Gas,  Quantitative  estimation  of,  237 

Ibbotson,  F.,  and  Brearley,  H.,  Analysis  of  Ferro-Silicon  and  Silico-Spiegel,  82. 

,  Estimation  of   Manganese  and  Chromium  in  Tungsten 

Alloys,  83 

, Tungsten  in  Steel  and  Steel-making  Alloys, 

25 
Ibit,  159 
Ichthargan,  159 
Ichthoform,  159 


X7i  INDEX  TO  VOLUME  XXVL 

Ichthydrin.  159 

Igazol,  159 

Illuminating  Gas,  Quantitative  estimation  of  Hydrogen  sulphide  in,  237 

Illyrin,  159  '       ^ 

Indican  in  Urine,  Estimation  of,  by  means  of  Isatin  and  Hydroohloric  Acid,  238 

Indicator,  Fluorescein  as  an^  194 

,  Fara-Nitrophenol  as  an,  81 

for  Acidimetry,  New,  and  its  application  to  the  determination  of  Alkali- 
metal  Carbonates  and  Boric  Acid,  27 

use  in  determining  total  Acidity  in  Wines,  New,  294 

Indicators,  Classification  of  Acidimetric  and  Alkalimetric,  244 

Indium,  Detection  of,  278 

Inobganic   Analysis.     Absteactb,  24,  49,  81,  107,  136,  165,  194,  218,  246,  277, 

303,  326 
Inorganic  Chemistry,  Short  Manual  of,  3rd  edition »  Review,  196 
Institute  of  Chemistry,  196,  336 ;  Pass  List,  56,  223 
lodeigon,  159 

Iodine  and  Bromine  absorption  figures  of  various  Oils,  Comparison  between  the,  240 
lodocliloroxyquinoline,  159 
lodolen,  158 
lodozen,  158 
lodylin.  158 
Iron,  Ferrous,  in  Minerals,  Determination  of,  25 

,  Sulphur  in  pig,  Irregular  distribution  of,  137 

and  Steel,  Flask  for  the  determination  of  Carbon  in,  84 

*  (-ic)  salts,  Note  on  the  reduction  of,  225 

— ,  Thiocyanate  as  an  Indicator  in  the  reduction  of,  before  titration,  327 


ore,  Determination  of  Zinc  in  Spathic,  305 

ores,  Determination  of  Titanic  Acid  in  Titanium,  248 


Irwin,  W.,  Determination  of  Sulphur  in  Benzol  for  use  in  Gas-works,  238 
Isopilo-carpine,  270 

Jaborandi  Alkaloids,  Chemistry  of  the,  270 

Jaborine,  270 

Jackson,  P.  G.,  and  Archbutt,  L.,  Determination  of  Arsenic  in  Coke,  246 

,  W.,  aTid  Rich,  E.  M.,  Proximate  analysis  of  Clays,  221 

Jalap  tubers.  Valuation  of,  104 

Japan  Wax,  Acid  and  saponification  values  of,  47 

Jean,  F.,  Characteristics  of  Sunflower  Oil,  325 

,  Valuation  of  commercial  solutions  of  Lactic  Acid,  132 

Jenkins,  — ,  Mauraen6  teat  for  Oils,  175 

Jenks,  R  L.,  and  Smith,  E.  F.  W.,  Arsenic  in  Coal  and  Coke,  246 

Jerwitz,  — ,  New  Fat-extracting  apparatus,  329 

Job,   R.,  and  Davies,  C.  T.,  Method  for  the  rapid  determination  of  Carbon  in 

Steel,  138 
Johnson  aiul  Sons,  Valuation  of  Gold  Sodium  chloride,  247 
Jones,  E.  W.  T.,  Detection  of  Arsenic  in  Beer,  158 

,  F.  W.,  Form  of  Volumenometer,  223 

Jorissen,  A.,  Detection  of  Cinnamic  Acid  in  the  presence  of  Benzoic  Acid,  103 

Jouve,  A.,  Detection  of  Selenium  in  Sulphuric  Acid,  306 

Jowett,  H.  A.  D.,  Chemistry  of  the  Jaborandi  Alkaloids,  270 

Juglans  nigra  PiValnut),  Oil  of.  163 

Juices,  Fruit,  Occurrence  of  Methyl  Alcohol  in  Fermented,  156 

Jonghahn,  A.,  Simple  Respirator,  111 


INDEX  TO  VOLUME  XXVI.  xvii 

Kalagua,  160 

Kastle,  J.  H.,  and  Loevenhart,  A.  S.,  Characteristics  of  Lipase,  106 

Kebler,  L.  R,  Oil  of  Walnut  (Juglans  nigra),  163 

,  Oils  of  Sandalwood,  Lavender,  and  Thyme,  295 

,  and  Pancoast,  G.  P.,  Aniseed  Oils  and  Anethol,  271 

Kelenmethyl,  161 

Kelynaick,  T.  N.,  a^id  Kirkby,  W.,  Arsenical  Poisoning  in  Beer-drinkers,  BevieWf  84 

Kemp,  J.  F. ,  Recalculation  of  the  chemical  analyses  of  Bocks,  221 

Kenrick,  E.  B.,  Detection  of  stems  in  ground  Gloves,  291 

Kilgore*8  modification  of  the  volumetric  method  of  estimating  Phosphoric  Acid  in 

Fertilizers,  138 
Kineurin,  160 

Kippenberger,  C,  Use  of  Tannin  in  purifying  residues  containing  Alkaloids,  45 
Kirkby,  "W.,  aiid  Kelynack,  T.  N.,  Arsenical  Poisoning  in  Beer-drinkers,  Review,  84 
Kitt,  M.,  Siccative  for  Oil-colours  in  tubes,  302 
Klapproth,  W.,  and  Ort,  H.,  Precipitation  of  Tin  from  its  Sulpho-salts  and  its 

separation  from  Antimony  by  Electrolysis,  326 
Klaveness,  J.,  and  Tschirch,  A.,  Uganda  Aloes,  298 
Klein,  O.  H.,  aiul  Peckham,  S.  F.,  Analysis  of  Gement,  280 
Kley,  P.,  Detection  of  Indium,  278 
Klocker,   A.,   Die  Giihrungsorganismen  in  der  Theorie  und  Praxis  der  Alcoholgah- 

rungsgewerbe,  Review,  111 
Knaps,  P.,  Estimation  of  Zinc  with  Iodine  solution,  278 
Knight,  Pearks  and  Go.  v, — Adulteration  of  Butter  with  Milk  case,  252 
Ko-sam,  160 

Kremers,  E.,  Analysis  of  Oils  containing  Garvone,  163 
Kresosolvin,  159 
Krieger,    H.,   and  Gohnheim,    O.,   Behaviour   of   Albuminous   substances   towards 

^kaloid  reagents.     Estimation  of  combined  Hydrochloric  Acid  in  the  Stomach,  78 
Krober,  G.,  Notes  on  the  estimation  of  Pentosans,  133 
Krocker,  K.,  Galorimetric  determination  of  Heating  value,  243 
Kiihling,  O.,  Titration  of  Arsenious  Acid  with  Potassium  permanganate,  247 
Kiihnau,  — ,  Recognition  of  boiled  milk,  292 
Kiihne's  Antipeptone,  Notes  on,  80 
Kunz,  B.,  Lactic  Acid  in  Wine,  320 
KttskuB  Grass,  Essential  Oil  of,  190 
Katscher,  F.,  Notes  on  Kiihne's  Antipeptone,  80 

Laband,  L.,  Occurrence  of  Zinc  in  Plants,  245 

Lactanin,  160 

Lactic  Acid,  Valuation  of  commercial  solutions  of,  132 

in  Wine,  320 

Lactose  in  Milk,  Determination  of,  127 

Lamar,  W,  R.,  Assay  of  Coca,  129 

Lamp  for  monochromatic  light,  166 

Langbein,  H.,  Chemical  and  calorimetric  examination  of  Fuel?,  81 

Lanthanum  and  Didymium,  Separation  of,  137 

Lard,  171 

,  American,  Halphen  reaction  and,  292 

,  ,  Presence  of  Cotton  Oil  in,  106 

Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Constants  of,  163 

,  Heat  of  combustion  of,  242 

Lavender,  Sandalwood,  and  Thyme,  Oils  of,  295 


xviii  INDEX  TO  VOLUME  XXVI. 

Lavodermin,  160 

Leaoh,  A.  E.,  Systematic  inspection  of  Milk  for  PreservativeSi  289 

Lead,  Red,  Volumetric  estimation  of  Lead  peroxide  in,  303 

Leather,  J.  W.,  Composition  of  Indian  Cows'  and  Buffaloes'  Milk,  40 

Lef&nann,  H.,  and  Beam,  W.,  Select  Methods  in  Food  analysis,  Beview,  335 

Legal  Cases,  54,  167,  252.  329 

Leidie,  — ,  New  method  of  separating  metals  of  the  Platinum  group,  106 

Lemon-juices,  Examination  of,  269 

Leonard,  N.,  Note  on  sublimed  Sulphur,  319 

,  Relation  between  specific  gravity,  Fat,  and  solids-not-fat  in  Milk,  318 

Levy,  A.,  and  Tyrer,  T.,  Determination  of  correct  Melting-points,  II.,  52 

',  A.  G.,  Analysis  of  Samarskite,  64 

Lewkowitsch,  J.,  Examination  of  Varnish  Resins,  37 

,  Note  on  the  estimation  of  Glycerol,  35 

,  Separation  of  Oleic  Acid  from  other  unsaturated  Acids,  104 

Leys,  A.,  New  test  for  Saccharin,  321 

L^z6,  R.,  Ramschen's  method  of  estimating  Fat  in  Milk,  101 

Liebig,  M.,  Volumetric  estimation  of  Lead  peroxide  in  Red  Lead,  303 

Ling,  A.  R.,  Determination  of  the  available  extract  of  Malt,  5 

Linseed  Oil,  171,  173 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Lipase,  Characteristics  of,  106 

Lippert,  W.,  and  Reissiger,  H.,  Acid  and  saponification  values  of  some  Copals,  22 

Lithium  quinate,  160 

Liverseege,  J.  F.,  Note  on  the  approximate  estimation  of  Formaldehyde  in  milk,  161 

,  and  Hill,  A.,  Compound  Tincture  of  Benzoin,  283 

Lloyd's  test  for  Morphine,  269 

Lcevenhart,  A.  S.,  and  Kastle,  J.  H.,  Characteristics  of  Lipase,  106 

Logan,  L.,  and  Vulte,"  H.  T.,  Comparison  between  the  Bromine  and  Iodine  absorp- 
tion figures  of  various  Oils,  240 

Lohr,  H.,  Estimation  of  Camphor  in  Camphor  Oil,  294 

Loudon  City  analystship,  112 

Long,  J.  H.,  Text-book  of  Urine  Analysis,  for  students  and  practitioners  of  Medicine, 
Eeview,  112 

LoofTs  process  for  the  estimation  of  Morphine  in  Opium,  296 

Lorenz,  F.,  and  Specht,  L.,  Volumetric  estimation  of  Tannin,  133 

Lysoform,  169 

Lythgoe,  H.  C,  Rapid  method  for  the  detection  of  "  Aniline  Orange  "  in  Milk,  126 

Mabery,  C.  F.,  and  Sieplein,  O.  J.,  Comparative  method  for  determining  the  fusing- 

points  of  Asphalts,  193 
Madan,  H.  G.,  Detection  of  Arsenic  in  Beer,  157 
Maize  Oil,  171 

,  Heat  of  combustion  of,  242 

Malic  Acid,  Quantitative  determination  of,  216 
Malt,  Determination  of  the  available  extract  of.  2 

extracts,  Examination  of  commercial,  227 

kilns,  Arsenic  estimations  relating  to,  177 

Manganese,  Detection  and  estimation  of  minute  quantities  of,  195 

,  Modified  Williams  method  for,  304 

and  Chromium  in  Tungsten  Alloys,  Estimation  of,  83 

in  Ferro-chromium  Alloys,  Estimation  of,  218 

Manget  aiid  Marion,  Mm.,  Estimation  of  Gluten  in  Flour,  44 


INDEX  TO  VOLUME  XXVI.  xix 

Mannin,  160, 161 

Marcasol,  159 

Marckwald,  E.,  aiid  Meyer,  R.  J.,  Separation  of  Cerium  earths  in  Monazite  sand,  136 

Marcusson,  J.,  Separation  of  Cholesterin  and  Phytosterin  from  mixtures  of  Fatty  and 

Mineral  Oils,  302 
Margarine  and  Butter,  Detection  of  Cocoanut  Oil  in,  320 
Marion  and  Manget,  Mm.,  Estimation  of  Gluten  in  Flour,  44 
Marmalade,  Admixture  of  Glucose  with. — Smith  v.  Wisden  and  others,  329 
Marpmann,  G.,  Optical  examination  of  Fats  and  Waxes,  217 
Marshall,  A.,  Examination  of  Varnish  Resins,  38 

,  H.,  Detection  and  estimation  of  minute  quantities  of  Manganese,  195 

,  Volumetric  determination  of  Thallium,  50 

Martin-Claude  uTid  Truchon,  Mm.,  Composition  of  the  juice  of  certain  Fruits,  102 

Mastbaum,  H.,  Existence  of  Salicylic  Acid  in  Wine,  274 

Mastic  Resin,  Constants  of,  38 

Maumene  test  for  Oils,  169 

Mayer,  J.  L.,  Lloyd's  tests  for  Morphine,  269 

McGill,  A.,  Notes  on  the  proximate  analysis  of  Cloves,  123 

Meat  Extract,  Sitogen  :  a  vegetable,  269 

Medical  Officer  of  Health  and  Public  Analyst,  Combined  appointments  of,  333 

Meissl.     See  Reichert-Meissl 

Mellor,  J.  W.,  Reciprocal  determination  of  Cyanides  and  Cyanates,  286 

Melting-point  of  Gelatin-jelly,  Fats,  etc.,  Apparatus  for  determining  the,  276 

■ ^-points,  II.,  Determination  of  correct,  52 

Menhaden  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Mercuralgam,  161 

Mercuric  chloride,  Volumetric  estimation  of,  in  aqueous  solution,  108 

Mercurol,  159 

Mercury  nucleate,  159 

Metaethyl,  161 

Metals,  Quantitative  precipitation  of,  by  organic  bases,  279 

Metaaol.  159  ' 

Methane  and  Hydrogen,  Oxidation  of  Nitrogen  as  a  source  of  error  in  the  estimation 

of,  299 
Methyl  Alcohol  in  Fermented  Fruit  juices,  Occurrence  of,  156 

mixtures.  Detection  of,  74 

Methylamines  and  Ammonia,  Separation  and  determination  of,  215 
Methylfurfurol,  Spectroscopic  detection  of,  300 

Metzger,  F.  J.,  and  Wells,  H.  L.,  Separation  of  Tungstic  and  Silicic  Acids,  305 
Meunier,  — ,  Determination  of  free  Hydrochloric  Acid  in  the  Gastric  juice,  240 
Meyer,  I).,  Calcium  compounds  in  Soil.     Estimation  of  **  available  "  Lime,  219 

,  R.  J.,  and  Marckwald,  E.,  Separation  of  Cerium  earths  in  Monazite  sand,  136 

Micko,  K.,  and  Pum,  — ,  Artificial  colouring  of  Oranges,  73 
Miklosich,  D.,  Examination  of  commercial  Copper  oxide,  303 
Milk,  Aniline  Orange  in,  Rapid  method  for  the  detection  of,  126 

,  Boiled,  Recognition  of,  292 

,  Buffaloes'  and  Cows',  Composition  of  Indian,  40 

,  Composition  of,  310 

,  Condensed,  Estimation  of  Fat  in,  by  the  Babcock  test,  156 

,  Fat  in,  Ramschen's  method  of  estimating,  101 

,  Formaldehyde  in.  Note  on  the  approximate  estimation  of,  151 

,  Lactose  in.  Determination  of,  127 

,  Preservatives  in.  Detection  and  estimation  of,  148 


XX  INDEX  TO  VOLUME  XXVI. 

Milk,  Belation  between  specific  gravity,  Fat,  and  solida-not-fat  in,  318 

,  Systematic  inspection  of,  for  Preservatives,  289 

Milk  and  cream,  Begolations  for,  97 

cultares,  Use  of  partially  sterilized,  in  judging  the  parity  of  Water,  262 

Regulations,  Sale  of,  1901,  251 

Millon'B  reagent,  Investigation  of,  24 
Minovici,  S.  S.,  Test  for  Ficrotoxin,  104 
Mirabelle,  Composition  of,  102 
Mitchell,  G.  A.,  Maumen6  test  for  Oils,  169 

,  and  Sykes,  W.  J.,  Examination  of  commercial  Malt  extracts,  227 

-,  W.  L.,  Winton,  A.  L.,  avd  Ogden,  A.  "W.,  Examination  of  Pepper,  232 


Molybdenum  trioxide,  Separation  of  Tungsten  trioxide  from,  50 
Monazite  sand,  Separation  of  Cerium  earths  in,  136 
Moor,  C.  G.,  and  Priest,  M.,  Notes  on  certain  Pharmacopoeia  tests,  29 
Mordants,  Volumetric  estimation  of  Chromium  in  chrome,  279 
Morgan,  G.  T. ,  Note  on  the  reduction  of  Ferric  salts,  225 
Morphine,  Detection  and  estimation  of,  236 

,  Lloyd's  test  for,  269 

,  Volumetric  estimation  of,  with  potassium  iodate  and  alkaline  arsenious 

acid,  236 

in  Opium,  Looff's  process  for  the  estimation  of,  296 

Morris,  G.  H.,  Arsenic  in  Coal  and  Coke,  256 

,  J.  C,  atid  Grooch,  F.  A.,  lodometric  estimation  of  Arsenic  Acid,  24 

Moulds,  Chemical  action  of  the  growth  of,  upon  Butter,  15 

Mukerji,  P.,  Note  on  a  method  of  detecting  free  Phosphorus,  17 

Mulliken,  S.  P.,  and  Scudder,  H.,  Detection  of  Methyl  Alcohol  in  mixtures,  74 

Murray,  J.  A.,  Analysis  of  Soils,  92 

Mustard-husk  Oil,  171 

Mutton  fat,  171 

Mycodermine,  160 

Myrrh,  32 

Name.     See  Van  Name 

j8-Naphthol  cresotinic  Acid,  159 

Namias,  K.,  Persulphates  and  their  application  in  the  laboratory  and  industries, 

221 
Nargol,  159 
Nectrianin,  160 
Negrolin,  159 
Nervio,  160 

Neuberg,  C,  Detection  of  Succinic  Acid,  164 
Newman,  G.,  Bacteria,  especially  as  they  are  related  to  the  Economy  of  Nature,  to 

Industrial  processes,  and  to  the  Public  Health,  2nd  edition,  Review,  53 
Nichols,  H.  \V.,  New  test  for  Chlorine  for  use  with  the  blowpipe,  220 
Nickel  from  Cobalt,  Qualitative  separation  of,  by  the  action  of  Ammonium  hydroxide 

on  the  Ferricyanides,  24 
Nitrates  in  Water,  Detection  and  estimation  of,  306 

Nitric  Acid,  Detection  and  estimation  of,  in  combination  with  the  alkeili  metals,  327 
Nitrocellulose  in  Gun-cotton  and  Smokeless  Powder,  New  method  for  the  estimation 

of  soluble,  276 
Nitrogen,  Comparison  of  the  amounts  of,  precipitated  by  various  proteid  reagents,  77 

,  Methods  of  determining  Proteid,  in  Vegetable  matter,  79 

Nural,  161 
Nutmeg,  Oil  of,  31 


INDEX  TO  VOLUME  XXVI.  xxi 

Oatmeal,  Some  analyses  of,  153 
Obituary  : 

Saunders,  Dr.  W.  S.,  29 
Ogden,  A.  W.,  Mitchell,  W.  L.,  and  Winton,  A.  L.,  Examination  of  Pepper,  232 
Oil.  Almond,  171,  173 

-,  Heat  of  combustion  of,  242 


Arachis,  Heat  of  combustion  of.  242 
Camphor,  Estimation  of  Camphor  in,  294 
Castor,  32.  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 


Cocoannt,  in  Butter,  Detection  of,  128 

and  Margarine,  Detection  of,  320 


-,  in  Cocoa,  Butter,  and  Chocolate,  Detection  of,  292 


Cod-liver,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 


Corba,  159 
Cotton,  171,  173 

,  Halphen's  reaction  for,  106 

,  in  American  Lard,  Presence  of,  106 

seed.  Bromine  and  Iodine  absorption  figures  of,  241 

,  Halphen  Colour  test  for  the  detection  of,  Investigation  of  the,  22 

reaction  with.  Remarks  upon  the,  217 


,  Heat  of  combustion  of,  242 


Croton,  32 

Earthnut,  171 

Essential,  of  Kuskus  grass,  190 

Lard,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Constants  of,  163 

,  Heat  of  combustion  of,  242 

Linseed,  171,  173 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Maize,  171 

,  Heat  of  combustion  of,  242 

Menhaden,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Mustard-husk,  171 
Olive,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Peanut,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Peppermint,  32 
Phosphorated,  Notes  on,  161 
Poppy,  171 

seed,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Bape,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

seed,  Heat  of  combustion  of,  242 

Besin,  Bromine  and  Iodine  absorption  figures  of,  241 
Bose,  Constituents  of  German,  46 


xxii  INDEX  TO  VOLUME  XXVI. 

Oil,  Bose,  and  Rose  petals,  Occurrence  of  Phenyl-Ethyl  Alcohol  in,  46 
Kosin,  Heat  of  combustion  of,  242 
Santal-wood,  34 

Seal,  Bromine  and  Iodine  absorption  figures  of,  241 
Sesam^,  171 

,  Baudoin,  Tambon,  and  Soltsien  reactions  for,  275 

,  Breinl  reaction  for  the  detection  of,  189 

,  Heat  of  combustion  of,  242 

,  in  Vegetable  and  Animal  Oils,  Test  for,  105 

Sperm,  Bromine  and  Iodine  absorption  figures  of,  241 
,  Heat  of  combustion  of,  242 


Sunflower,  Characteristics  of,  325 

Sweet  Almond,  Bromine  and  Iodine  absorption  figures  of,  241 

Tung,  171 

Whale,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 


colours  in  tubes,  Siccative  for,  302 

—  of  Akee,  Characters  of,  105 

Citron,  260 

Nutmeg,  31 

Walnut  (Juglans  nigra),  163 

Oilar,  B.  D.,  Investigation  of  the  value  of  the  Halphen  Colour  test  for  the  detection 

of  Cotton-seed  Oil,  22 
Oils,  Aniseed  and  Anethol,  271 

,  Bromine  and  Iodine  absorption  figures  of  various,  Comparison  between,  240 

,  Essential,  Estimation  of  Carvone  in,  22 

,  Heat  of  combustion  as  a  factor  in  the  analytical  examination   of,   and   the 

Heats  of  combustion  of  some  commercial  Oils,  241 

,  Maumen6  test  for,  169 

,  Vegetable  and  Animal,  Test  for  Sesam^  Oil  in,  105 

containing  Carvone,  Analysis  of,  163 

,  Fats,  and  Waxes.  Elimination  and  quantitative  estimation  of  Water  in,  301 

of  Sandalwood,  Lavender,  and  Thyme,  295 

Oleic  Acid,  171,  173 

,  Separation  of,  from  other  unsaturated  Acids,  104,  105 

Oieodimargarin,  325 
Olive  Oil,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Opium,  Looff's  process  for  the  estimation  of  Morphine  in,  296 

Orange,  Aniline,  in  Milk,  Bapid  method  for  the  detection  of,  126 

Oranges,  Artificial  colouring  of,  73 

Organic  Analysis.     Abstracts,  19,  45,  74,  104,  131,  163,  189,  215,  237,  273, 

Orlow,  N.  A.,  and  Horst,  P.  K.,  Ammonium  persulphate  as  a  reagent  for  Alkalo: 

,   Looffs   process   for  the   estimation   of   Morp 

Opium,  296 
Ort,  H.,  a7id  Klapproth,  W.,  Precipitation  of  Tin  from  its  sulpho-salts  and  its  a 

tion  from  Antimony  by  electrolysis,  326 
Osbima,  K.,  and  Tollens,  B.,  Spectroscopic  detection  of  Methylfurfurol,  300 
Oxalic  Acid,  Preparation  of  chemically  pure,  189 

from  Tartaric  Acid,  Separation  of,  132 

Oxygen  in  Waters,  Determination  of  dissolved,  in  presence  of  Nitrites  and  Or§| 

matter,  141 


INDEX  TO  VOLUME  XXVI.  xxiii 

Pain,  P.,  Improvement  on  the  British  Pharmacopoeia  Santonin  test,  322 

Palladini,  M,,  Separation  of  Oxalic  Acid  from  Tartaric  Acid,  132 

Pancoast,  G.  F.,  and  Kebler,  L.  F.,  Aniseed  Oils  and  Anethol,  271 

Pankreon.  160 

Paper,  Preparation  of,  for  microscopic  examination,  19 

Par&-Kitrophenol  as  an  Indicator,  81 

Parr,  S.  W.,  New  Coal  Calorimeter,  52 

,  Volumetric  method  for  the  estimation  of  Copper,  49 

Parsons,  C.  L.,  Use  of  metallic  Sodium  in  Blowpipe  analysis,  250 

Peach  juice,  Composition  of,  102 

Peanut  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Pear  juice,  Composition  of,  102 

Pearks  and  Co.  v.  Knight. — Adulteration  of  Butter  with  Milk  case,  262 

Peckman,  S.  F,,  and  Klein,  D.  H.,  Analysis  of  Cement,  280 

Pegnin,  160 

Pentosans,  Notes  on  the  estimation  of,  133 

Pentoses  and  Furfuroids,  Digestion  and  assimilation  of,  21 

Pepper,  Examination  of,  232 

Peppermint  Oil,  32 

Perdynamine,  161 

Perman,  E.  P.,  Detection  and  estimation  of  Nitric  Acid  in  combination  with  the 
alkali  metals,  327 

Permanganate,  Modification  of  the  method  of  titrating  with,  245 

Persodine,  161 

Persulphates  and  their  application  in  the  laboratory  and  industries,  221 

Peruol,  159 

PeruBcabin,  159 

Petermann,  A.,  Detection  of  Antithermic  substances  in  Urine,  134 

Petroleum,  Handbook  on,  Beview^  307 

,  Heat  of  combustion  of  lubricating,  242 

and  Brown  Coal-tar  Pitch,  Quantitative  reactions  distinguishing  between, 

and  the  pitchy  residue  from  the  distillation  of  Fats,  135 

Phenazon,  161 

Phenol,  Determination  of,  when  mixed  with  resinous  substances,  323 

Phenols,  New  method  of  estimating,  301 

Phenolysolnm  hungaricum,  159 

Phenyl-ethyl  Alcohol  in  Rose  petals  and  Rose  Oil,  Occurrence  of,  46 

Phloroglucinol,  Purification  of,  190 

Phosphorated  Oil,  Notes  on,  161 

Phosphoric  Acid,  Determination  of,  as  Phosphomolybdic  anhydride,  51 

in  Fertilizers,  Kilgore's  modification  of  the  volumetric  method  of 

estimating,  138 

Thomas  meal.  Estimation  of  citrate-soluble,  by  the  molybdate 

method,  280 

Phosphorus,  Is  the  Blondlot-Dusart  method  for  the  detection  of,  reliable  in  medico- 
legal cases  ?  161 

,  Note  on  a  method  of  determining  free,  17 

Phytolacca  in  Wine,  Detection  of,  42 

Pbytosterin  and  Cholesterin,  Separation  of,  from  mixtures  of  Fatty  and  Mineral 

Oils,  302 
Picrotoxin,  Test  for,  104 
Pictolin,  159 
Pilocarpidine,  270 


xxiv  INDEX  TO  VOLUME  XXVL 

Pilocarpine.  270 

Piperazine  quinate,  160 

Pitch,  Coal-tar.  Quantitative  reactions  distingoishing  between  Petroleum  and  Brown, 

and  the  pitchy  residue  from  the  distillation  of  Fats,  135 
Pix  solubilis,  159 

Plants.  Occurrence  of  Zinc  in.  245 

Platinum  group.  New  method  of  separating  metals  of  the.  108 
Poisoning.  Arsenical,  in  Beer-drinkers,  Beview,  84 

,  Bromoform  and  Bromal  in  cases  of,  Recognition  of,  299 

,  Digitalis  in  cases  of.  Detection  of,  18 

Popplewell,  J.  M..  Kapid  estimation  of  Prussian  Blue  in  Spent  oxide.  249 
Poppy  Oil,  171 

Seed  Oil.  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Porcelain,  Biscuit.  317 

Potassium  sulphate.  Ammoniacal,  83 

Potatoes,  Estimation  of  Starch  in,  20 

Powder,  Smokeless,  and  Gun-cotton.  New  method  for  the  estimation  of  Nitrocellulose 

in.  276 
Power,  F.  B.,  and  Shedden,  F.,  Composition  and  determination  of  Cerium  oxalate, 

16 
Preservatives.  Report  of  the  Committee  on  Food,  332 

.  Systematic  inspection  of  Milk  for,  289 

in  Milk,  Detection  and  estimation  of,  148 

Priest.  M.,  British  Pharmacopceia  the  legal  standard,  89 

,  and  Moor,  C.  G.,  Notes  on  certain  Pharmacopoeia  tests,  29 

Proteid  Nitrogen  in  Vegetable  matter,  Methods  of  determining,  79 

Proteids  in  Feeding  Stuffs,  Determination  of.  48 

Proteol,  169 

Prussian  Blue  in  Spent  oxide,  Rapid  estimation  of,  249 

Public  Analyst  and  Medical  Officer  of  Health,  Combined  appointments  of,  333 

Pulverization  of  substances,  327 

Pum,  — ,  and  Micko,  K.,  Artificial  colouring  of  Oranges,  73 

Purine  bases  and  Uric  Acid  in  Blood,  etc..  Notes  on  the  estimation  of,  76 

Pyrethrum,  34 

Pyrites,  Determination  of  Copper  in,  194 

ore.  Estimation  of  Pyrrhotite  in,  26 

Quantin.  H.,  Separation  and  determination  of  Ammonia  and  Methylamines,  215 
Quinan,  K.  B.,  New  method  for  the  estimation  of  soluble  Nitrocellulose  in  Gun  cotton 

and  Smokeless  Powder,  276 
Quince  juice.  Composition  of,  102 
Quinine  dibromoguaiacolate,  159 
glycerophosphate,  160 

Babe,  H.,  Rough  valuation  of  strong  or  fuming  Sulphuric  Acid,  250 

Raikow,  P.  N,,  atul  Schtarbanow,  P.,  Identification  of  "  Renatured  Spirit,"  273 

Raken.  H.,  Smits,  A.,  a^id  Terwogt,  P.  C.  E.  M.,  Volumetric  method  for  the  estimation 

of  Carbon  monoxide  in  Coal  Gas,  23 
Ramschen^s  method  of  estimating  Fat  in  Milk,  101 
RandersoD,  Dickins  v. — Pharmacopoeia  a  standard,  54 
Rape  Oil,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

seed  Oil.  Heat  of  combustion  of.  242 


INDEX  TO  VOLUME  XXVI. 


XXT 


I 
^ 

^ 


Baspberry  juice,  Composition  of,  102 

Bod  Colouring  matters  in  Wine,  Detection  of  artificial,  42 

Bedwood,  B.,  and  Thomson,  Capt.  J.  H.,  Handbook  on  Petroleum,  Review,  307 

Beiehard.  C,  Volumetric  estimation  of  Morphine  with  Potassium  iodat©  and  alkaline 

Arsenious  Acid,  236 
Beicher»  L.  T.,  Reichert-Meiflsl  value  of  Dutch  Butter,  128 
Beichert-Meiflsl  number  for  Butter,  292,  294 

—  value  of  Butter  and  other  Fata,  Note  on  the,  71 

Dutch  Butter,  128 

Beisa,  F.,  Ilask  support.  222 

Beisaiger.  H.,  ami  Lippert,  W.,  Acid  and  saponification  values  of  some  Copals,  22 

Btmingfcon,  J.  S.,  Cross,  C.  F.,  aitd  Bevan,   E.  J.,  Digestion  and   assimilation  of 

Pentoses  and  Ftirfuroids.  21 
"Beoatured  Spirit,"  Identification  of,  273 
Besin,  Auimi,  Constants  of,  88 

-,  Copal,  Constants  of,  38 

,  Cowrie,  Constants  of,  23,  38  I 

,  Dammar,  Constants  of,  23,  38 

,  Mastic,  Constants  of.  38 

,  Sandarac,  Constants  of,  38 

Oil,  Bromine  and  Iodine  abBOrption  figures  of,  241 

Beaina,  Examination  of  Varnish,  37 

Baspirator,  Simple,  HI 

Beychler,  A..  Note  on  the  Reichort  value  of  Butter  and  other  Fats,  73 

Rhubarb,  Frangula,  and  Baf(rada,  Separation  of  the  active  constituents  of,  237 

Rich,  E.  M.,  and  Jackson,  W.,  Proximate  analysis  of  Clays,  221 

Bicbairds,  J.  W.,  Measurement  of  Gold  and  Silver  buttons  in  quantitative  Blowpipe 

aasaya,  277 
,    P.    A.   E.,   Occurrence   of   Barium   in    the    spring    Water    of    Boston 

Spa,  68 
Bichmond,  H.  D.,  Alkaline  Waters,  208 

,  Composition  of  Milk,  310 

,  Detection  and  estimation  of  Preservatives  in  Milk,  150 

,  Dse  of  partially  sterilized  Milk  Cultures  in  judging  the  purity  of 

Water,  2(52 

,  and  B.  0.,  Physical  state  in  which  Fat  exists  in  Cream,  117 

Rjcbter.     See  Von  Kicbter 

Ric.inose,  160 

iHideal.  Dr.  S.,  Aeration  test  for  Sewage  effluents,  197 

,  Detection  and  estimation  of  Preservatives  in  Milk,  151 

,  Volatilization  of  Stannic  oxide,  68 

,  and  Stewart,  C.  G.,  Determination  of  dissolved  Oxygen  in  Waters  in 

presence  of  Nitrites  and  of  Organic  matter,  141 

;ler,  K.,  Delicate  test  for  Dextrose  and  Aldehydes,  75 

Detection  of  Saccharin,  Salicylic  Acid,  and  mixtures  thereof,  16 
Gas- volume  trie  method  of  determining  Acetone  in  Urine,  239 

Formaldehyde,  215 

Now  method  of  estimating  Phenols,  301 

M..  Generallv  applicable  volumetric  method  for  the  determination  of  Aide* 

hydea,  131 
^tthausen's  process  for  determining  Albumin,  Modification  of,  19 
Kobol,  160 
Itobomt,  IGO 


xxvi  INDEX  TO  VOLUME  XXVI. 

Roborin,  160 

Kocks^  Becalculation  of  the  chemical  analyses  of,  221 

Bohmer,  M.,  lodomefcrio  estimation  of  Antimonic  Acid.    Volametric  determination  of 
Antimony  in  presence  of  Tin,  303 

,  Separation  of  Arsenic,  194 

Bose  Oil,  Constituents  of  German,  46 

and  Rose  petals,  Occarrence  of  Phenyl-ethyl  Alcohol  in,  46 

Kosenfeld,  G.,  Extraction  of  Fat  from  Animal  organs,  21 

Bosin  Oil,  Heat  of  combustion  of,  242 

Buegenberg,   M.  J.,  aiid    Smith,  E.  F.,   Separation    of    Tungsten    trioxide    from 

Molybdenum  trioxide,  50 
Bunyan,  E.  G.,  New  Indicator  for  use  in  determining  total  Acidity  in  Wines,  294 
Bassig,  F.,  and  Fortmann,  G.,  Determination  of  Cresol,  217 

Saccharin,  New  test  for,  321 

in  Food-products,  Determination  of,  268 

Wine  or  Beer,  Detection  of,  in  the  absence  of  Salicylic  Acid,  72 


,  Salicylic  Acid,  and  mixtures  thereof.  Detection  of,  16 

Sack,  J.,  atid  Greshoff,  M.,  Notes  on  some  Vegetable  Waxes,  324 
Saffron,  34 

adulteration  and  Saffron  Essence,  272 

Sagrada,  Bhubarb,  and  Frangula,  Separation  of  the  active  constituents  of,  237 
Salicylic  Acid  in  Portuguese  Wines,  Source  of  error  in  testing  for,  72 

Wine,  Existence  of,  274 

-,  Saccharin,  and  mixtures  thereof.  Detection  of,  16 


Samarskite,  Analysis  of,  64 

Sandalwood,  Lavender,  and  Thyme,  Oils  of,  295 

Sandarac  Besin,  Constants  of,  38 

Santal-wood  Oil,  34 

Santonin  test,  Improvement  on  the  British  Pharmacopoeia,  322 

Sapodermin,  169 

Saprol,  159 

Saunders,  Dr.  W.  S.,  Death  of,  29 

Bcammony,  35 

,  Determination  of,  for  commercial  purposes,  189 

Scheele,  Charles  William,  Chemical  Essays  of,  Review,  336 
Scheibe,  A.,  Determination  of  Lactose  in  Milk,  127 

Schjerning,  H.,  Comparison  of  the  amounts  of  Nitrogen  precipitated  by  varioos 
Proteid  reagents,  77 

^  Determination  of  Proteids  in  Feeding  Stuffs,  48 

Sohmatolla,  O,,  Preparation  of  chemically  pure  Oxalic  Acid,  189 

Schoffel's  process  for  estimating  Tungsten  in  Steel,  83 

Soholvein,  K.,  Glass  Gas  trap,  251 

Sohtarbanow,  P.,  ami  Raikow,  P.  N.,  Identification  of  ''Benatured  Spirit,"  273 

Schweissinger,  O.,  Valuation  of  Jalap  tubers,  104 

Soudder,  H.,  aiid  Mulliken,  S.  P.,  Detection  of  Methyl  Alcohol  in  mixtures,  74 

Seal  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

Sebelien,  J.,  Electrically  heated  Extraction  apparatus,  328 

Selenium  in  Sulphuric  Acid,  Detection  of,  306 

Serpentary  Boot,  34 

Sesam^  Oil,  171 

,  Baudoin,  Tambon,  and  Soltsien  reactions  for,  275 

,  Breinl  reaction  for  the  detection  of,  189 

,  Heat  of  combustion  of,  242 


INDEX  TO  VOLUME  XXVI. 


xxvu 


pwnTTir  Oil  in  Vegetable  and  Aninial  Oils,  Teat  for,  105 
■■^,  B.,  a»/l  Fric,  J.,  New  shape  for  reagent  Bottles,  139 
HIbert,  K.,  and  Henke,  A.,  lodometric  estimation  of  Chromic  Acid,  51 
EBeva^  effluents,  Aeration  test  for,  197 

,  Incubator  Test  for,  2H1 

[Bbedden.   F.,    and    Power,    F.    B.,    Compositioa    and    determination    of    Cerium 

oxalate,  16 
.Sbellftc,  Constants  of,  38 

|8heDtoti,  J.  P.,  and  Thomson*  W.,  Methods   for  the  detection  and  estimation  of 
I       Arsenic  in  Beer.  Brewing  materials,  and  Food,  213 

Sherman,  fi.  C,  and  Hyde,  H.  St.  -I.,  Determination  of  Phosphoric  Acid  as  Phospho- 
I  iiiolybdic  anhydride,  51 

I .  —  Soell,  J.  F..  Heat  of  ooinbustion  as  a  factor  in  the  analytical 

I      examination  of  Oils,  and  the  Heat  of  combustion  of  some  commercial  Oils,  241 
Biocative  for  Oil-colours  in  tubes,  302 

Sidonal,  1«)0 

.  M.,  Iteicbert-Meissl  number  for  Butter,  2112 
i,  M..  Antipeptone  and  Aniphopeptone.  80 
I  tiiepiem.  0.  J.,  and  Mabery,  C.  F.,  Comparative  method  for  determining  the  fusing- 
I       point  of  Asphalts.  193 

Silicic  and  Tungetic  Acids,  Separation  of,  305  j 

I  Silico-Spiegel  and  Fcirro-Bilicon.  Analysis  of,  82 
I  Silk,  Artificial  (CuUuloae),  in  Fabrics,  Detection  and  estimation  of,  300 

Bilva.     Se£  Da  Silva 

BUver,  New  uiethod  for  the  determination  of,  165 

and  Gold  buttons,  Measurement  of,  in  quantitative  Blowpipe  ftssays.  277 

in  Sulphide  ores.  Determination  of  small  quantities  of,  107 

nucleate,  159 

thiocyanate,  Uee  of,  in  gravimetric  analysis,  166 

Sitcgen.  160 

:  a  new  Vegetable  "  Meat-extract,"  269 

Sjolleuia.  B.,  Estimation  of  "available"  constituents  in  Soil,  219 

Smith,  E.  F.,  Traitslntor,  Organic  Chemistry.  3rd  edition.  Review,  27 

,  and  Ruegenborg,  M.  J,,  Separation  of  Tuugsten  trioxide  from  Molyb- 
denum trioxide,  50 

,  F.  A.  D.,  Commercial  Bismuth  subnitrate,  73 

,  J.  S.,  Detection  of  Arsenic  in  Beer,  157 

,  R.  F.  W.,  and  Jenks,  R  L.,  Arsenic  in  Coal  and  Coke,  246 

i\  Wisden  and  others. — Admixture  of  Glucose  with  Marmalade,  320 

Smitfl,  A..  Kakeu,   H  ,   'nul  Terwogt,   P.   C.   E.  M.,  Volumetric  method  for  the 

eatimatioa  of  Carhon  monoxide  in  Coal  Gas,  23 
Soeatb  r.  Taylor— Analysts*  Certificates,  Weighing  the  Sample,  167 
Saell,  J.  F..  atui  Sherman,  H.  C,  Heat  of  combustion  as  a  factor  in  the  anah'tical 

exauiination  of  Oils,  and  the  Heats  of  combustion  of  some  commercial  Oils,  241 
Soc^,  Determination  of  free  Alkali  in,  26 

' ,  Tuberculm,  100 

SociKTv  OF  PuhLic  Analvbts,  Pboceedikos  of  thk,  1,  29,  57,  86,  113,  141,  169, 

197,  226,  2o:*.  281,  309 
Sodium,  Use  of  metallic,  in  Blowpipe  analysis,  250 

thioeolpbate.  Notes  on  the  precipitation  of  metals  with,  247 

Soil,  Calcium  ouuipounds  in.  Estimation  of  "  available  "  Lime,  219 

—  ,  Estiroatioii  of  "available*'  constituents  in,  249 
--  Bonipling,  15 

isoilfl,  .Yualysis  of,  92 


XZTUl 


INDEX  TO  VOLUME  XXVI. 


SoUemann,  T.,  New  teat  for  Sugar,  275 

Soltsieu,  P.,  Halphen  reaction  and  American  Lard,  '292 

»  Halphen's  reaction  for  Cotton  Oil.     Presence  of  Cotton  Oil  in  American 

Lard.  106 

,  Baudoin.  and  Tambon  reactions  for  Sesam^  Oil,  275 

Spaeth,  K.,  Examination  of  Lemon-juices.  269 

Spathic  Iron  ore.  Determination  of  Zinc  in,  305 

Spatz,  E.,  Estimation  of  Aluminium  in  Steel,  219 

Specht,  L.,  attfi  Lorenz.  F.,  Volumetric  estimation  of  Tannin,  133 

Spent  Oxide,  Kapid  Estimation  of  Prussian  Blue  in.  249 

Sperm  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

Sphagnol,  159 

Spiegel,  L.,  Para-nitropbenol  as  an  Indicator,  81 

Spirit,  lionatured,  Identification  of,  273 

Spirits.  Detection  of  foreign  Colouring  matter  in,  129 

Stange.  M..  and  Uolde.  D.,  Mixed  Qlycerides  in  natural  Fate,  324 

Staphylase,  160 

Starch  in  Potatoes,  Estimation  of,  20 

Stavesacre,  34 

Steel,  Aluminium  in,  Estimation  of,  218 

,  Carbon  in.  Method  for  the  rapid  determination  of,  138 

,  Tungsten  in,  Scboffel's  process  for  estimating,  83 

and  iron.  Flask  for  the  determination  of  carbon  in,  H4 

Stephan,  K.,  mul  Walbaum,  K.,  Constituents  of  German  Rose  Oil,  46 

Stewart,  C.  G.,  and  Ride&l,  Dr.  S..  Determination  of  dissolred  Oxygen  in  Water 

presence  of  Nitrites  and  of  Organic  matter,  141 
Stich.  K.,  Notes  on  Phosphorated  Oil,  161 
Stocky.  A.,  and  Hanus,  J,,  Chemical  action  of  tho  growth  of  Moulds  upon  Batter, 

15 
Stoddart,  W.«  Incubator  Test  for  Sewage  ElUuents,  281 

Stokes.  H.  N.,  and  Ilillebrand,  W.  F.,  Determination  of  Ferrous  Iron  in  Minerals. 
Stom£U!h.  Estimation  of  combined  Hydrochlorio  Acid  in  the,  78 
Stopcock,  Gaslight,  52 
Storax,  283 

Strawberry  juice,  Composition  of,  102 
Strophantbus  seed,  33 

■ Tinctures,  33 

Succinic  Acid,  Detection  of,  164 

Sugar,  New  test  for,  275 

Sulphide  ores.  Determination  of  small  quantities  of  Silver  in,  107 

Sulphur,  Note  on  Sublimed,  319 

in  Benzol,  Detection  of,  for  use  in  gas-works,  238 

pig  Iron,  Irregular  distribution  of,  137 

Sulphuric  Acid,  Detection  of  Selenium  in,  306 

,  Bough  Valuation  of  strong  or  fuming,  250 

Sunflower  Oil,  Characteristics  of.  325 

Sweet  Almond  Oil,  Bromine  and  Iodine  absorption  figures  of,  241 

Sycorin,  161 

Sykes,   W.   J.,  and   Mitchell,  C.   A.,    Examination  of  oommercial   Malt  oxtraota, 

227 

T.  J.,  Estimation  of  Manganese  iu  Ferro  chromium  Alloys,  218 
TamboD,  — ,  Test  for  Sesame  Oil  in  Vegetable  and  Animal  Oils,  105 


INDEX  TO  VOLUME  XXVI. 


xtix 


» 


T&inbon.  Baudoin.  and  Soltsien  reaotions  for  Sesam^  Oil,  275 

Tannin,  Use  of,  in  purifying  residues  containing  Alkaloids,  45  I 

,  Volumetric  estimation  of,  133 

Tanning  xnateriala,  Chromo-Hide  powder  for  analysis  of,  245 

TanocoU,  Bromiuated,  l.')9 

Taylor,  6neath  i\ — Analysts'  Certificates,  Weighing  the  Sample,  167 

Terwogt,  P.  C.  E.  M.,  Smits,  A.,  and  Raken,  H.,  Volumetric  method  for  the  estiniatioa 

of  Carbon  monoxide  in  Coal  Gas,  23 
Thallium,  Volumetric  determination  of,  50 

Therapeutic  agents  of  the  year  1900,  New.  158  I 

Theolier,  E.,  Essential  Oil  of  Kuskas  Grass,  190 
Thihnany,  A.,  Apparatus  for  parallel  Titrations,  110 
Thomas  meal,  Estimation  of  Citrate-soluble  Phosphoric  Aoid  in,  by  the  molybdate 

method.  280 
Thomson,  Capt.  J.  H.,  and  Redwood,  B..  Handbook  of  Petroleum,  Review,  307 

,  W..  and  Shenton,  J.   P.,   Methods  for  the  detection   and  estimation  of 

Arsenic  in  Beer,  Brewing  materials,  and  Food,  213 
Thresh.   *l.  C,   Determination  of  Phenol  when   mixed  with  resinoQS   sabstaaoes, 

323 
Thyme.  Sandalwood,  and  Lavender,  Oils  of,  295 
Tin,  Precipitation  of.  from  its  Sulpho  salts  and  its  separation   from  Antimony  by 

Electrolysis,  326 
Tinciure  of  Benzoin,  Compound,  283  ' 

Tinctures,  3o  [ 

Titanic  Acid  in  Titanium  Iron  ores.  Determination  of,  248 

Titrattona,  Apparatus  for  parallel,  110  I 

Toliens,  B..  Spectroscopic  Examination  of  Blood,  298 

,  and  Oshima,  K,,  Spectroscopic  detection  of  Methylfurfurol,  300 

Tolu,  Balsam  of,  284 

Toril,  160  ] 

ToxicoLooiCAL  Analysis.    Abstracts,  17,  104,  161,  298 

Traadwell,  F.  P.,  Separation  of  Zinc  from  Nickel  and  Cobalt,  195 

,  Vogel's  method  for  the  qualitative  detection  of  Cobalt,  218 

Tropiue,  Idontitication  of,  104  ' 

Truchon.  R,  Detection  of  Archil  in  Wine,  129 

— and  Martin-Claude,  Mm.,  Composition  of  the  juice  of  certain  Fruits, 

102 
iTiehirch^  A.,  and  Klaveness,  J.,  Uganda  Aloes,  298 
JTuberculic  Acid,  IGO 
iTuiwrcuhn  Soap,  160 
!ol.  160 
1.  171 

TuogHten  Alloys,  Kstimadon  of  Manganese  and  Chromium  in,  83 
in  Steel,  Schotiel's  process  for  estimating,  63 

and  Steel-makiug  Alloys,  Eistimation  of,  25 

frrioxide  from  Molybdenum  trioxide,  Separation  of,  50 
^Tungsiic  and  Silicic  Acids,  Separation  of,  305 
Tutwiler,    C.   C,  Quantitative   estimation   of   Hydrogen    Sulphido   in   Illmninating 

Gas.  237 
|*I)rTbr,  C.  T.,  British  Pharmacopoeia  the  legal  standard,  90 

,  Kxaxnination  of  rare  Earths,  6H  j 

■ -,  (iut/.oil  test  for  Arsenic,  187  \ 

T.,  British  Pharmacopoeia  the  legal  standard,  89 
>  and  Levy,  A.,  Determination  of  correct  Melting-points,  II.,  62 


XXX  INDEX  TO  VOLUME  XXVI. 

Urea  in  Urine,  Determination  of,  192 
Urio  Acid,  Estimation  of,  75 

and  Purine  bases  in  Blood,  etc.,  Notes  on  the  estimation  of,  76 

in  Urine,  Determination  of,  238 

Urine,  Acetone  in,  Gas-volumetric  method  of  determining,  239 

,  Antithermic  Substances  in,  Detection  of,  134 

,  Indican  in,  Estimation  of,  by  means  of  Isatin  and  Hydrochloric  Acid,  238 

,  Urea  in,  Determination  of,  192 

,  Uric  Acid  in,  Determination  of,  238 

—  Analysis,  Text-book  of,  Review^  112 


Urosin,  160 

Utz,  — ,  Baudoin,  Tambon,  and  Soltsien  reactions  for  Sesam6  Oil,  275 

Valerian  root,  34 

Van  Name,  B.  O.,  Use  of  Copper  and  Silver  thiocyanates  in  gravimetric  analysis, 

166 
Vaudam,  L.,  Detection  of  Cocoanut  Oil  in  Butter  and  Margarine,  320 
Vandevelde,  A.  J.  J.,  BreinI  reaction  for  the  detection  of  Sesam^  Oil,  189 
Vandriken,  J.,  Colouring  matter  of  Butter  and  substitutes,  232 
Varnish  Resins,  Examination  of,  37 
Vaubel,  W.,  Investigation  of  Millon's  reagent,  24 
Vegetable  and  Animal  Oils,  Test  for  Sesame  Oil  in,  105 

matter,  Methods  of  determining  proteid  Nitrogen  in,  79 

Waxes,  Notes  on  some,  324 

Vioform.  159 

Viscin,  160 

Vitafer,  161 

Vitali,  D.,  Detection  of  Digitalis  in  cases  of  Poisoning,  18 

,  Becognition  of  Bromoform  and  Bromal  in  cases  of  Poisoning,  299 

Voelcker,  Dr.  J.  A.,  Alkaline  Waters,  211 

,  Arsenic  in  Coal  and  Coke,  259 

>,  British  Pharmacopcnia  the  legal  standard,  92 


— ,  Composition  of  Milk,  317 

^ Oatmeal,  155 

,  Use  of  partially  sterilized  Milk  cultures  in  judging  the  purity  of 

Water,  268 
Vogel's  method  for  the  qualitative  detection  of  Cobalt,  218 
Vogt,  J.  H.  L.,  Determination  of  Titanic  Acid  in  Titanium  Iron  ores,  248 
Volumenometer,  Form  of,  223 
Von  Huber,  H.,  Titration  of  free  Alkali  in  presence  of  Hypochlorites,  Chlorates,  and 

Chromates,  110 
Von  Richter,  V.,  Edited   %  Prof.  R.  Anschutz,  Translated  bij  Prof.  E.  R    Smith, 

Organic  Chemistry,  3rd  Edition,  Review,  27 
Vrevin,  S.,  Identification  of  Tropine,  104 
Vulte,  H.  T..  and  Logan,  L.,  Comparison  between  the  Bromine  and  Iodine  absorption 

figures  of  various  Oils,  240 

Wagner,  J.^  Classification  of  acidimetric  and  alkalimetric  Indicators,  244 
Walbaum,   H.,   Occurrence  of   Phenvl-Ethyl   Alcohol    in    Rose    petals   and  Rose 
Oil,  46 

,  atul  Stephan,  K.,  Constituents  of  German  Rose  Oil,  46 

Walker,  P.  H.,  Volumetric  determination  of  Zinc,  304 

Walnut  (Juglans  nigra),  Oil  of,  163 

Walther,  J.,  Estimation  of  Carvone  in  Essential  Oils,  22 


INDEX  TO  VOLUME  XXVI.  xxxi 

Warin,  J.,  Analysis  of  Plaid  Extract  of  Condurango,  298 
Water,  Barium  in  the  spring,  of  Boston  Spa,  Occurrence  of,  68 

,  Carbonic  Acid  in,  Estimation  of,  306 

,  Nitrates  in,  Detection  and  estimation  of,  306 

,  Parity  of.  Use  of  partially  sterilized  Milk  Caltures  in  judging  the,  262 

Waters,  Alkaline,  from  the  chalk,  202 

,  Oxygen  in,  Determination  of  dissolved,  in  presence  of  Nitrites  and  of 

Organic  matter,  141 
Waaters,  J.,  Composition  of  Belgian  Butter,  103 

,  Detection  of  Cocoanut  Oil  in  Butter,  198 

, Cocoa  Butter  and  Chocolate,  292 

Wax,  Acid  and  saponification  values  of.  Determination  of  the,  47 

— ,  Bees,  Acid  and  saponification  values  of,  47 

— ,  Examination  of,  132 

— ,  Japan,  Acid  and  saponification  values  of,  47 

Waxes,  Notes  on  some  Vegetable,  324 

and  Fats,  Optical  examination  of,  217 

,  Oils,  and  Fats,  Elimination  and    quantitative  estimation  of    Water  in, 

301 
Weiss,  B.,  Chrome* Hide  powder  for  analysis  of  Tanning  materials,  243 
Welch,  J.  C,  Appointment  of,  as  Examiner  under  Bureau  of  Mines  Amendment  Act 

ofB.C.  of  1899,  140 
Wells,  H.  L.,  and  Metzger,  F.  J.,  Separation  of  Tangstic  and  Silicic  Acids,  305 
Werder,  J.,  Examination  of  Wax,  132 
Wetzel,  J.,  Modification  of  Geissler's  Absorption  Bulbs,  84 
Whale  Oil,  171 

,  Bromine  and  Iodine  absorption  figures  of,  241 

,  Heat  of  combustion  of,  242 

White,  A.  H.,  Oxidation  of  Nitrogen  as  a  source  of  error  in  the  estimation  of  Hydrogen 

and  Methane,  299 

,  J.,  Barium  in  spring  Waters,  71 

,  British  PharmacopcEia  the  legal  standard,  91 

Wiibert,  M.  I.,  Commercial  Aesafcetida,  131 
\     Williams  method  for  Manganese,  Modified,  304 
[.    Wine,  Archil  in,  Detection  of,  129 

i    ,  Lactic  Acid  in,  320 

I     ,  Red  Colouring  matters  in.  Detection  of  artificial,  42 

,  Salicylic  Acid  in,  Existence  of,  274 

,  Total  extract  and  free  Acid  in.  Estimation  of,  157 

or  Beer,  Detection  of  Saccharin  in,  in  the  absence  of  Salicylic  Acid,  72 

Wines,  New  Indicator  for  use  in  determining  total  Acidity  in,  294 

,  Source  of  error  in  testing  for  Salicylic  Acid  in  Portuguese,  72 

Winton,  A.  Li.,  Ogden,  A.  W.,  and  Mitchell,  W.  L ,  Examination  of  Pepper,  232 

\^hle,  F.,  Detection  and  estimation  of  Morphine,  236 

, of  Saccharin  in  Wine  or  Beer  in  the  absence  of  Salicylic 

Acid,  72 
Wisden  and  others,  Smith  v. — Admixture  of  Glucose  with  Marmalade,  329 
Wolff,  J.,  New  Indicator  for  Acidimetry,  and  its  application  to  the  determination  of 
alkali-metal  Carbonates  and  Boric  Acid,  27 

,  Occurrence  of  Methyl  Alcohol  in  Fermented  Fruit  juices,  156 

Wrampelmeyer,  E.,  Bemarks  upon  the  Halphen  reaction  with  Cotton-seed   Oil, 

217 

Yohimbine,  160 


xxxii  INDEX  TO  VOLUME  XXVI. 

Zellner,  H.,  Fluorescein  as  an  Indioator,  194 
Zinc,  Determination  of,  Volumetric,  304 

,  Estimation  of,  with  Iodine  solution,  278 

Blendes,  Determination  of  Zinc  in,  220 

from  Nickel  and  Ck>balt,  Separation  of,  195 

in  Plants,  Occurrence  of,  245 

Spathic  Iron  ore,  Determination  of,  305 

Zdmol,  160 


ULUXO  Am  soldi,  LTD.,  PBiimats  bailwav  MaruASAom,  oviLDroRD,  bsolaxd. 


T 


>%:V'-    .571 


TO   VOL.   XV,  WILL    BE   SENT   OUT   WITH    THE   FEBRUARY    NUMBER. 


THE  ORGAN  OF  THE 

Society  of  Public  Analysts, 

►NTHLY   JOURNAL    DEVOTED    TO    THE    ADVANCEMENT   OF 
ANALYTICAL    CHEMISTRY. 

1#. ;  at  to  8ud9eriher$  in  advancet  pott  free,  lOt,  6d.  yet  annum. 

CONTENTS. 
>CeEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS 

Jos  t»i.Ti:!(Mix*TioK  fir  Tilt  A^*ii.*Hir  KxTh*'"!  nr  Malt. — Lawkks'^  Bri«ki 


rClNAL  CONTRIBUTIONS- 

....  I.. — r,..^.,.  >L...^...    ..  \i^..j   .---v '-HRrwnKiMAtmai^ia.— AiJuanO.CaAl'MAX.F.I.C.  a 

'■'■     ALLBK  ...         M           -  10 

in 

.    ., -  ......    .....                                                                      .,  I'. 

ABSTRACTS  OF  PAPERS  PUBLISHED  IN  OTHER  JOURNALS, 


'f  Tiic  Oanw-ni 

^.  QaM'8  A!(t> 


oV  On^rts  tk  FiivtT*JtLtm. 

|ciizi>r.n 


ker   ... 


>l<ielciLl  AsAlyttlt- 


AiuUrvts- 

■     or    RiTTIIAl>*EN-     PftUCI»n 

■i^Oii.   Aim  iii^. -F.  Uar.v. 

■^'  Ki"wt:<:ipu 


U 


'■  TMK  l>in«i 

■  NL— R.inni    I' 

i-MLAB     

Ai  lu  Kyo  S»i*>3iirn'*rioiii  V»i.rr-^ 

C'll'*l-'»    -     W.   I.Ih'I  KIIT     »M)    H      III 


Inorganlo  AnalTili- 

Oy       TIIK      i^rAllTAltVI      Skt'ARATIOH      <» 
XlbE    OS    TBR    KBIIBI- 


u 


J  ?l> 


r*T  ntoM  AvaiAL  OnnAM. 

^  .     t\ 

•     tir    BmcXTt*!. 

<t 
^  kI.vk    lit    nir 


Tll>.  I'-TTIHAllitli  ll>-Tl)KlinTBH  IN  Steu.aki> 

^TE-T -M^KiNo  Allo^-s.  — Pbkd  iMKyraoK 

HnRARLKV        2.T 

1  s.       lit'       pRIIIIittIt      \lUMi       IK 

W      F.    HjU^MUKit    kitt> 

ii 

)  luioTiTB  IX  Ptrnrri9 

•  NTKH as 

•    ImH  TUK   DVTKaiUVATiaN 
U.— E.  T.  AXUV  AMD  V.  H. 

...    2fi 
1  mr  Alkhu  ij»  hoAP. 

....         .    vo 
.\  .n  A*  iptyrrnv.  a\U 

ur  Ai 

Ai'lo 


(EVIEWS- 

^Virniit  van  UicUTVH'*  Oiu«sn.' CiiuiUTiii.:  Mt.  Th>:  Cuvm^n-iiv  or  fnaOAiisox  <\>Mi>or>i 


y 


VOLUME  XXVI.— No.  298. 
__^ JANUARY,  l»OI. 

ATLLTt'RX    TTNDALL     AND     COX, 

L*  «1.  KING  WILLIAM  STREKT,  STR.VND.  LONDON*.  W.C.  ENGLAND. 


THE  ANALYST. 


Tiirtu  to  1  mUliirr  imme. 

StoslEdKM.My-; 

AffAto.  29/6. 


Laboratorv  Fittwo*  or  xvtAv 

DISCKIin-lOM. 


PHILIP  HARRIS  &  CO.,  Ltd, 

HAKEHS  DF  CHEMICAL  AND  PHYSICAL  APPARATUS,  ETC.,      BIRMIMOHA 

JOHN  J.  GRIFFIN    &   SONS,  Ltd. 

20-26,  Sardinia  Street,  Lincoln's  Inn  Fields,  London,  W.C, 

NEW  CENTRIFUGES  FOR  BACTERIOLOGICAL  RESEARCH  k  GENERA 
USE  in  the  EXAMINATION  of  URINE,  BLOOD,  SPUTUM,  MILK,  etc. 

KOR  BOTH   HANI)  ANT»  WATKK  POWKR,         PAliTICULA.RS  OX  APPIJCATIOX. 


T0WN80N  AND  MERCER.  34,  Camomile  Street,  London,  E.C. 

RETAIL  DEPARTMENT :  89,  BISHOPSOATE  STREET.  EO. 
Manufacturers  of  Chemical  aad  Hcientiilc  Apparatus  aud  Pure  Chemical 

SOLE    AGENTS    I>' 

THE  UNHED  KINGDOM  FOR  BECKER'S  SONS  (ROnEROAM)  BALANCES  AND  WEIGHTS, 

4W0  IN  LONDON  FOR  SCHLEICHER  AND  SCHULLS'  RHENISH  FILTEH  PAPERS.  MUNCKTILL'S  SWEDf 
FiLTER  PAPERS,  AND  JOSEPH  KAVALIERS  GLASS  APPARATUS. 


FREDERICK  JACKSON  AND  CO.  (Late  Mottershead  and  Co.), 

14.  CROSS  STREET,  MANCHESTER. 

Chemical  and  Physical  Apparatus  and  Chemic 


Pric*  List  of  OhmmicaU  and  Xltuttrat«d  Cataiogiu  of  Appamtua  fr**  on  appUcaUfm. 


I 


BAIRD    AND    TATLOCK, 

14.  CROSS  STREET.  HATTON  GARDEN,  LONDON.  E.O- 
Scientific  instrument  Malcers  and  Laboratory  Furnisticr 

Leffmann-Beam  MItk  Tester.  Rlchmond*s  Mtik  Scale.  Becker^s  Balances  and 
Welffhts,  Schleicher  and  Schull'e  and  MuncktlU'e  Filter  Paper,  etc.*  etc. 

CATAKMiCBB   OH   APfUCATrOX. 


JAMES  WOOLLEY,  SONS  &  CO.. 


VIOTORIA    BRIDGE,    MANCHESTER, 


NEW  SHOW  ROOMS  repiete  with  SCIENTIFIC  APPARATUS  of  every  descnpi 
Pure  ChemicaU  for  Analysis,  etc  Itlostrated  CAtalo|pies  free  oa  application. 


4 


-A 


V5^ 


THE    ^NA^LYST 


JANUARY,   1901. 


PROCEEDINGS  OF  THE   SOCIETY    OF   PUBLIC   ANALYSTS. 

Trai  monthly  meetiog  of  the  Society  was  held  on  Wednesday  evening,  December  5, 
in  the  Chemical  Society's  Rooms,  Burlington  HooBe.  The  President  (Mr.  W.  W- 
Ptsber,  M.A),  oooupied  the  chair. 

The  minutee  of  the  previons  meeting  were  read  and  confirmed. 
Certificates  of  proposal  for  election  to  membership  in  favonr  of  Messrs.  Percy 
Bflnry  Carpenter  and  Samuel  Russell  Trotman,  M.A.,  wore  read  for  the  second  time; 
tod  certificates  in  favour  of  Messrs.  A.  Leonard  H,  Garside,  Torbay  College,  Torquay, 
Anilytioat  Chemist,  Lecturer  on  Chemistry  at  the  Vivian  Institute,  Torquay ; 
Bobert  George  Grimwood,  F.LC,  17,  Dagmar  Road,  Stroud  Green,  London,  N., 
ebief  assistant  to  Mr.  W.  J.  Dibdin,  and  Gaa  Examiner  to  the  London  County 
Goanail ;  John  Charles  Umney,  48,  Southwark  Street,  London,  S.B. ;  and  H.  Rowley, 
377,  St.  George's  Terrace,  Perth,  West  Australia,  Public  Analyst  for  Perth  and 
Fremaiitle,  were  read  for  the  first  time. 

Mr.  John  Stewart  Remington  was  elected  a  member  of  the  Society. 
Dr.  Lewkowitsch  and  Mr.  L.  Kidgell  Boseley  were  appointed  to  act  as  auditors 
of  the  Bociety^s  accounts  for  the  year  1900. 

The  following  papers  were  read:  "The  Examination  of  Extract  of  Malt,"  by 
Iter  J.  Sykee,  M.D.,  and  C.  A.  Mitchell.  B.A. ;  "Note  on  the  Estimation  of 
Glyterine,"  and  "The  Examination  of  Varnish  Resins,'*  by  J.  Lewkowitsch.  Ph.D. ; 
"Koie  on  the  Occurrence  of  Barium  in  the  Spring  Water  of  Boston  Spa,"  by  Percy 
A,  E.  Hichards ;  and  "  On  the  Analysis  of  Samarskite,"  by  Arthur  G.  Levy. 

A  discussion,  opened  by  Mr  Alfred  C.  Chapman,  took  place  on  the  methods  of 
(hUu|  for  the  presence  of  arsenic  in  beer  and  brewing  materials.^ 

Some  condensers  of  special  patterns  were  shown  by  Mr.  C.  T.  Tyrer. 


*  Mr  Ch«ptn»n  bus,  vSncf  th«  meeting,  olftbonted  his  reixiArki 


they  will  be  foiind  <m  p.  H  ^  tkl* 
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THE  DETERMINATION  OF  THE  AVAILABLE  EXTRAi 


By  Lawrekok  Bkiakt. 
(Read  at  ike  Meeting,  November  7.  1900.) 

The  determination  of  the  available  extract  of  malt  is  one  in  which  there  is  room  fo! 
considerable  divergence  of  result.  The  operation  is  a  very  dififerent  one  to  the 
estimation  of  an  acid  or  a  base,  for  it  is  an  endeavour  in  the  laboratory  to  ascertain 
tbo  amount  of  extract  which  is  obtainable  hy  a  brewer  in  hie  actual  brewing  opera-' 
tions,  tbe  amount  being  dependent  upon  the  specific  gravity  and  quantity  of  saccharine 
wort  obtainable  from  a  knowu  quantity  of  malt  during  the  mashing  and  sparging 
operation  in  the  brewery.  My  object  in  bringing  this  matter  before  you  to-night  is 
to  point  out  the  discrepancies  whicb  at  present  exist  between  determinations  by 
di£ferent  methods,  and  to  suggest  a  method  which  is  at  once  easy  of  performanoe  and 
gives  accurate  results.  Under  the  present  condition  of  things,  it  is  not  an  uncommon 
thing  to  &nd  a  difference  of  2,  3,  or  even  5.  pounds  per  quarter  in  the  results  given 
in  different  analyses.  Such  a  difference  would  be  a  very  serious  matter  to  the 
brewer.  Taking,  for  instance,  a  variation  of  5  pounds  per  quarter  (and  this  I  have 
actually  known  to  occur),  and  assuming  that  the  brewer  mashed  50  quarters  of  the 
malt  per  day,  tbe  difference  in  yield  of  beer  per  week  of  five  days'  working,  represented 
hy  the  divergence  in  the  analysts'  results,  is  no  less  than  62^  barrels  of  a  20  lb. 
beer.  It  is  natural  that  brewers  may  think  these  discrepancies  are  proof  of  very 
careless  work,  yet  tbe  fact  is  that  they  are  really  due  to  the  varying  methods  adopted 
in  laboratories. 

In  attempting  to  estimate  the  extract  yielded  by  a  malt,  the  obvious  method 
seems  to  be  to  imitate  as  closely  as  practicable  the  actual  operations  as  cacried  out 
in  a  brewery.     The  brewer  mixes  his  ground  malt  with  water  in  about  tbe  proportioa 
of  2  barrels  of  water  to  1  quarter  of  malt — that  is,  720  parts  of  water  to  336  parts  of 
malt.    He  allows  this  mixture  to  stand  at  a  temperature  depending  upon  the  character 
of  the  malt  and  the  class  of  beer  which  he  is  producing,  but  wliich  lies  between  14c» 
and  155.     At  the  expiration  of  a  given  time — generally  two  hours — saccharificatioii 
being  complete     he  draws  off  the  extract  and  washes  out  that  which  remains  in  tl 
"goods."    But  this  ''sparging"  operation  does  not  merely  consist  of  washing.    Tb 
brewer  sparges  with  water  at  a  temperature  considerably  more  elevated  than  that  o: 
his  mash.     As  a  consequence,  the  heat  of  the  mash  slowly  rises,  and  starch,  whic 
during  the  malting  operation  has  been  imperfectly  moditied,  gradually  comes  in 
solution,  and  the  amount  so  dissolved  will  depend  upon  the  original  character  of  the 
malt,  upon  the  temperature  of  the  sparging  water  and  tbe  amount  of  the  sparge.    W 
have  therefore  a  varying  set  of  oonditions  which  it  is  not  easy  to  precisely  imiiale 
the  laboratory,  and  the  extract  yielded  by  a  malt  will  depend  a  great  deal  upon!  tbeao 
fautors.     The  following  results  show  this  to  be  the  case  as  regards  temperabura  o 
ftftnd  of  maah : 


I 
I 


ne 
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Mix  tare- fa  eat. 
140-  F. 
145"  F. 

lao-  F. 

155-  F. 

145*  R  (raised  to  150'  by  underlet 
in  20  minutes) 


Ki'tmct  per  33tt  (mundi. 

90 '3  pounds. 
91-2       „ 
901       „ 
88-9 
92-3       ., 


The  extract  will  also,  as  above  mentioned,  vary  with  the  temperature  of  sparging 
crater     This  is  shown  by  the  following  figures  : 


Miftare-boftt. 
H9"  F. 
149*  F. 


149*  F. 


Sparge-heat. 

Extract  per  336  potitidi. 

160- F. 

91*3  pounds. 

175"  F. 

93-4       ,. 

rd  185°  FA 

rdlTS-Rl 

96-7       „ 

rdl65"F. 

■        Bo  that  we  sec,  by  ditferent  temperatures  of  sparge,  the  extract  may  be  affected 
to  the  extent  of  4^  pounds  per  quarter. 

Yet  another  condition  influences  the  result,  namely,  the  fineness  of  grinding. 
There  i&,  unfortunately,  no  standard  of  grinding  adopted  by  chemists,  yet  the  degree 
of  fineness  much  influences  the  result.     This  is  seen  in  the  following  figures : 

Extruct  per  336  pounds. 
Very  coarse  grinding  ...     92  0  pounds. 

Coarse  „  94*4:        ,, 

Fine  „  95-7 

Crashed  in  mortar 94-7       ., 

It  is  quite  evident  that,  as  precise  temperature  of  mixture  heat — sparge  beat  and 
jading  all  exert  a  considerable  influence  upon  the  extract — it  is  very  difiicult  to  get 
regularity  of  working  upon  these  lines. 

For  many  years  the  author  was  in  the  habit  of  determining  the  extract  of  malt 
iQ  *  miniature  mash  conducted  on  precisely  the  lines  obtaining  in  breweries,  though 
the  influence  of  bulk  was  of  course  absent ;  but  it  was  found  that  very  slight  altera- 
tioo«  in  temperature,  in  dilution  of  mash,  in  heat,  and  in  amount  of  sparging  water, 
ttntuderably  afiected  the  results,  so  that  it  was  necessary  to  take  the  average  of 
innral  determinations ;  it  was  not  always  possible  to  know  at  what  temperature  the 
Qi»U  would  be  mashed  or  sparged.  Owing  to  these  dilliculties,  he  has  now  discarded 
Has  method  as  more  troublesome  and  less  reliable  than  that  which  will  be  presently 
dncnbed. 

A  method  which  is  very  largely  adopted  is  that  of  Heron,  as  described  in  a 
|»»p«  read  beforu  the  Society  of  Chemical  Industry  {Sitctciy  of  Clicintcal  Iiuimtry, 
l^  voL  viL,  p.  259),  and  afterwards  modilied  in  a  paper  read  before  the  Institutes 
til  Browing,  in  1895  (Journal  of  the  Federatai  Institutes  of  Brcmimj,  vol.  i.,  p.  116^, 
'^uiothod  oouHlsts  in  weighing  out  50  grammes  of  ground  malt,  transferring  to  a 
^.Aod  adding  400  c.c.  of  water  at  such  a  temperature  that  the  initial  mixture 
Wmay  be  122"  F.  The  whole  is  immersed  in  a  water-bath  and  the  temperatme 
findoally  raised,  ao  chat  at  the  end  of  an  hour  it  has  reached  168 '.    The  mash  is  now 
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rmsed  to  19CF  for  fifteen  minntes,  then  cooled  to  60*,  and  the  whole  made  up  to  thi 
bulk  of  515  ox.  After  being  shaken,  the  liquid  is  filtered  off,  its  specific  gravity 
determined,  and  the  extract  calculated  in  the  ordinary  way,  the  asBuinption  bein^ 
made  that  the  liquid  occupies  a  bulk  of  preoieely  500  ac.  There  are  several  advantages^ 
in  this  method.  The  process  is  simple  and  rapid,  no  sparging  is  required  :  thus,  errore 
dae  to  that  source  are  eliminated,  whikt  differences  in  mixture  heat  have  very  little 
iufiuenoe  upon  the  extract  yielded,  as  is  shown  by  the  following  figures  : 


Heron*g 

Method. 

UtQr«'he«t. 

Extrmct 

per  386 

pcHind*. 

140"  F. 

95-2 

150"  F. 

95 

160^  F. 

95 

^ 


It  is  a  remarkable  fact  that  whilst  with  thick  maBhes  temperature  exerts  a  very 
important  influence  on  yield,  with  thin  mashes  practically  no  difference  occurs. 

But  this  method  is  not,  in  my  opinion,  entirely  satisfactory.     Heron,  it  will  b 
remembered,  makes  up  to  a  constant  bulk  of  515  c.c,  yet  there  is  a  very  grei 
variation  in  the  amount  of  husk  contained  in  malt  samples.     This  is  abundantly 
evident  to  anyone  who  is  accustomed  to  the  analysis  of  malts,  and  the  amount  of 
husk  present  in  a  thin  barley  foreign  malt  is  manifestly  very  much  larger  than  thafc 
in  a  thin-skinned,  plump,  bold,  English  or  Scotch  barley  malt.     There  is  thus  an 
error  introduced  due  to  this  difference  for  which  Heron  has  not  made  allowance,     i 
Farther  than  this,  the  raising  of  the  mash  to  190"^  for  fifteen  minutes  is  open  to  tb^f 
objection  that,  in  practice,  the  mash  never  rises  to  such  a  temperature,  very  seldom^ 
(even  during  sparging)  exceeding  160^. 

Stern  (Jownw/  of  the  Federated  Instituten  of  Brewmj,  vol.  i.,  p.  448)  proposes  to 
overcome  this  source  of  error  by  making  two  mashes,  both  of  which  are  mashed 
under  Heron's  conditions,  but  to  one  a  known  bulk  of  water  is  afterwards  added. 
The  specific  gravity  of  the  two  filtrates  is  ascertained,  and  from  that,  by  means  of 
algebraic  formula,  it  is  possible  to  calculate  the  true  extract.  To  those  of  us,  however, 
who  have  in  the  course  of  a  season  to  analyse  a  very  large  number  of  samples  of  malt. 
Stern^s  method  is  manifestly  too  laborious  for  practical  application.  The  method 
which  I  propose  eliminates  the  error  arising  from  difference  in  amount  of  hnsk,  ai 
gives  the  true  extract  value  of  the  malt  sample.     I  proceed  as  follows : 

Weigh  out  roughly  a  little  over  50  grammes  of  the  malt,  and  grind.     Place  the 
whole  of  the  ground  malt  in  a  tared  scoop,  and  accurately  weigh  50  grammes.     Now 
place  the  ground  malt  in  an  ungraduated  ordinary  boiling-flask  of  about  550  o.c. 
capacity,  and  run  in  as  rapidly  as  possible  a  bulk  of  water  at  a  temperature  of  16l>"  F., 
which  shall  be  equal  in  volume  to  400  cc.  if  measured  at  60   F.     The  measurement 
of  this  bulk  of  water  is  made  in  a  flask  or  other  suitable  apparatus,  graduated  at  th< 
point  occupied  at  160  by  400  c.o.  of  water  at  60^     Immediately  thoroughly  mix  tb 
contents  of  the  flask.    Loosely  cork  the  flask  to  prevent  evaporation,  place  in  a  wa' 
bath  maintained  at  a  temperature  of  150\  and  allow  to  stand  for  two  hours.* 


lift™ 


*  One  honr'i  ■t*ntl  in 
d^Mtloq  iiuuren  conipU-tt 


irnt,  I'ut  for  aome  idaIU  ft  longtT  atfttul  iM  uccemmty,  Aud  two  houi 
i  aU  olwiee  of  mftlt. 
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At  the  end  of  this  time  cool  the  mash  to  60^  F.,  add  100  o.c.  of  water  at  &y\  mis 
[iboroughlT,  filter  bright,  and  take  the  specific  gravity  of  the  wort.  We  are  now 
ig  with  an  actual  bulk  ol  500  cc.  of  liquid  plus  the  volume  occupied  by  the 
iraeoharine  matter  dissolved  from  the  malt  It  is  necessary  for  us  to  ascertain  what 
thia  Tolmne  is,  and  this  we  can  calculate  from  the  specific  gravity  of  the  liquid.  To 
take  an  example :  Suppose  its  specific  gravity  to  have  been  1028,  now  divide  the 
pxoess  weight  over  1000  by  the  solution  factor  3BG,  =  7'20,  the  solid  matter  present 
in  100  cc.  of  the  wort.  This  multiplied  by  5  (7'25x  5  =  36-25)  gives  us  the  amount 
of  solid  matter  (36:25)  dissolved  from  the  malt.  Now,  as  15*9  parts  of  sacobarine 
|izialter  occupy  a  bulk  when  dissolved  of  10  parts,  it  will  be  seen  that  the  balk 
tocoapied  by  the  saccharine  matter  dissolved  from  the  50  grammes  of  malt  is 
16'9:36-26::10=23c.c. 

Our  total  dilution  of  mash  in  therefore  523  cc,  &nd  this  corresponds  with  the  rate 
of  9*75  barrels  per  quarter.  In  order  to  further  simplify  the  calculation,  we  may 
iQOlliply  our  excess  weight  over  1000  of  specific  gravity  direct  by  the  factor  3'61, 
which  gives  the  true  extract  per  quarter  of  336  pounds.  Thus,  28  x  3-51  =  98-2  pounds 
per  quarter  of  336  pounds.  In  practice  this  factor  may  always  be  used.  The 
raiiations  in  specific  gravity  which  occur  are  not  sufficient  to  materially  affect  the 
result. 

The  modified  process,  therefore,  which  I  suggest,  consists  in  mashing  50  grammes 
ofmalt  with  400  cc.  of  water  at  a  mixture-heat  of  ISO"  F.,  standing  for  two  hours, 
oooling  to  60^,  adding  100  cc.  of  water,  milling,  filtering,  taking  the  flpecific  gravity, 
ud  multiplying  excess  weight  over  1000  by  the  factor  3-51. 


DlBCUBBION. 

Dr.  Stkxb  said  he  perfectly  agreed  with  Mr.  Briant  as  to  the  necessity  that  some 
ite  scheme  for  analysing  malt  should  be  agreed  on.  The  process  Mr.  Briant 
bad  suggested  seemed  to  him  to  be  a  very  ingenious  one,  and  likely  to  surmount  many 
difficulties. 

Mr.  A  KTBVB  R  Lino  said  he  thought  most  of  those  who  had  to  make  deter- 
BinationB  of  extract  in  brewery  malts  had  found  the  method  proposed  by  Mr.  Briant 
b  his  well-known  text-book  too  lengthy,  although  it  uudoubtedly  gave  resultB  more 
Id  harmony  with  those  obtained  in  actual  practice  than  did  the  shorter  methods.  Ha 
kftd  been  in  the  habit  of  using  the  method  devised  by  Mr.  Heron,  but,  like  Mr.  Briant, 
to  had  had  doubts  whether  the  volume  occupied  by  the  grains  from  50  grammes  of 
the  malt  was  always  exactly  15  cc,  as  it  had  been  aasumed  to  be  by  Mr.  Heron. 
Beoently,  therefore,  he  had  carried  out  the  determination  in  a  manner  which  did  not 
aeeeasitate  such  an  assumption.  Fifty  grammes  of  the  ground  malt  were  added  to 
iOO  grammes  of  water^  at  the  requisite  temperature,  contained  in  a  tared  beaker  or 
flaak.  The  maahing  was  conducted  as  usual,  but,  instead  of  ultimately  making  up 
lh»  oooled  mash  to  515  cc  with  water,  the  beaker  or  fiask  was  placed  on  a  balance, 
uid  sufficient  water  weighed  in  that  the  total  quantity  (including  that  already 
I«M«nt)  amounted  to  exactly  500  grammes ;  the  specific  gravity  of  the  filtrate  was 
tfaeo  determined  as  usuaL    It  was  only  right  to  add  that,  as  far  aa  his  experience 
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went,  the  results  agreed  with  those  obibined  wbon  working  in  accordance  with 
Mr.  Heron's  directions. 

Mr.  Julian  L.  Baker  said  that,  ae  laboratory  results  were  never  absolutely  repre- 
sentative ol  what  took  place  in  the  mash-tnb,  it  would  be  highly  desirable  that  all 
brewing  chemists  should  use  one  method  for  the  determination  of  extract ;  and  be 
personally  preferred  Heron's  widely-used  method  on  account  of  the  very  important 
desideratum — rapidity. 

Mr.  Chapman  said  that  the  failure  to  make  a  determination  of  the  available 
extract  of  a  given  sample  of  malt,  or  the  incorrect  determination  of  such  extract, 
might  result,  as  Mr.  Briant  had  shown,  in  a  conBiderable  loss  to  the  brewer,  owing 
to  the  fact  that  unconsciously  he  might  i>e  obtaining  from  his  malt  a  much  smaller 
proportion  of  soluble  matter  than  it  ought  to  yield.  If  the  malt  contained  soloble 
substances  only,  which  had  simply  to  be  extracted,  the  matter  would  be  a  very 
simple  one ;  but  the  determination  had  to  be  based  on  the  amoant  of  soluble  matter 
formed  as  the  result  of  a  series  of  chemical  changes,  influenced  by  a  number  of 
eooditions,  and  an  approximation  ultimately  arrived  at  which  should  as  nearly  as 
possible  represent  the  truth.  From  his  own  experience,  he  was  of  opinion  that 
there  could  l>e  no  such  thing  as  "  the  brewery  extract  "  of  a  sample  of  malt ;  and  that 
fact — At  any  rate,  it  appeared  to  him  to  be  a  fact — had  led  him  to  adopt  a  process 
yielding  numbers  which  were  always  in  excess  of  those  obtained  in  the  brewery,  bat 
which  bore  to  the  brewery  extract  a  definite  and  (by  him)  understood  relationship. 
Given  one  and  the  same  malt,  two  brewers — situated,  it  might  be,  in  the  same  street^ 
— would  obtain  two  different  quantities  of  extract,  both  perhaps  working  correctly^ 
but  osing  different  procedure.  The  extract  depended  upon  the  precise  character 
the  st&rch  coutAined  in  the  malt,  or,  in  other  words,  the  amount  of  inodihoatioa' 
which  the  contents  of  the  grain  had  undergone,  and  also  upon  the  procedure  in  the 
brewery  itself — whether  the  mash  wee  allowed  to  stand  for  a  longer  or  shorter  time ; 
whether  the  uiashing  texuperafcnre  waa  hi^ier  or  lower  ;  whether  or  not  an  underlet 
wee  used  ;  whether  a  strong  beer  or  a  weak  bear  was  being  brewed,  all  of  whioh  were 
factors  in  actual  working  procedure,  which  exercised  considerable  influence  npon  the 
extract  obtained.  The  poesibilitj  oi  erer  arrivmg  at  a  correct  laboratory  estimation 
id  the  **  brewery  extract,'*  except  by  a  compensation  of  enars  or  eooiething  of  that 
kiod.  eeemed  to  be  preoloded  by  several  consideratioos.  For  inatenoe,  uniformity  ol 
grinding  which  was  releired  lo  by  Mr.  Bnaat,  waa  quite  impraoticeUe  in  the 
ol  a  beierageikeoiis  material  like  mall.  Moreovec,  laboratory  esperioieata 
oeoeaHtfilj  m*de  on  a  small  scale,  wbetves  in  tbe  bf«wery  the  extnAte  were  deier- 
miaed  whan  all  the  operatMoa  were  oooehided.  The  specific  gnvity  was  not  by  any 
moann  strielly  pvopoctiaDal  to  the  tmieeutiation ;  and  a  distinet  enor  was  introdaeed 
in  tbe  cetonlatwo  of  the  small  labocmtory  nnmhers  to  the  lati^  nnmheni  ai 
bcevecy.  Pechape.  tkenlore,  after  all,  a  ponely  arfaitrmry  method  wsa  aa  likely 
give  eMHiaalOKy  iHMilts  ea  osa  in  wbteh  an  eodeavoor  waa  made  to  eloeaiy  imil 
•etaal  hteerety  yiMilfaa.  In  ^Miiinn  to  tbe  intrinsic  interaet  ol  k£r.  Btisnfs  papecS 
it  was*  he  fislt.  of  veins  ae  a  plea  lor  nniformity  in  vanons  branehes  ol  analytioal 
;  and  there  was  no  department  in  which  the  necessity  far  soeh  oailormity  waa 
maricBd  than  in  the  aaslyu  oi  biewlpg  maleriaiiL 
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■  Mr.  Hehnek  said  that  there  were  many  articles  besides  beer  in  the  case  of  which 

llbe  chemist  was  called  upon  to  make  analyses  of  products  which  were  afterwards 
JHsed  by  the  manofacturer ;  and  the  question  arose  as  to  what  the  manufacturer 
expected  to  learn  from  the  analyses.  Did  he  expect  to  learn  how  much  the  manu- 
facturer's yield  would  be?  or  the  actual  quantity  of  any  given  constituent  present  iu 
the  article  examined  ?  In  a  gold  ore,  for  example,  the  manufacturer  desired  to  know 
how  much  gold  was  actually  present;  whether  he  got  out  that  amount  was  another 
question,  and  probably  in  no  two  cases  would  the  quantity  turned  out  be  the  same. 
He  (Mr.  Hehner)  himself  made  a  great  many  analyses  of  crude  glycerine,  which  was 

^ afterwards  worked  up  into  pure  glycerine  by  distillation.  He  determined  the  actual 
percentage  of  glycerol  present  in  the  samples,  not  the  quantity  a  manufacturer  would 
expect  to  get  out,  which  varied  very  widely.  His  function  was  to  educate  the  manu- 
facturer into  a  knowledge  of  what  theoretically  he  might  get  out,  it  being  the  manu- 
facturer's business  to  work  as  near  to  theory  as  possible.  The  same  was  presumably 
the  case  with  malt.  The  chemist  ought  to  say  how  much  extract  the  brewer,  with 
the  most  careful  working,  should  be  able  to  obtain.  The  brewer  would  undei*8tand 
that  on  a  large  scale  there  must  be  a  certain  loss,  and  that  he  would  not  quite  reach 
the  ideal 

Mr.  Livo  said  that  if  it  were  possible  to  estimate  the  starch  in  malt  with  anythiug 
like  precision,  a  valuable  scientific  tigure  would  be  the  extract  calculated  from  the 
percentage  of  starch.  The  latter  was  the  main  extract-yielding  constituent  of  the 
malL 

Mr.  Bblust,  in  reply,  said  that  for  many  years  he  had  made  use  of  the  prooeaa 
dnoribed  by  Mr.  Ling.     It  was  very  good  in  its  way,  but  there  was  still  the  same 
error  arising  from  the  solution  of  the  sugar,  which  was  not  overcome  any  more  thaa  . 
ko  the  ordinary'  process  of  Mr.  Heron.     If  merely  the  theoretical  extract  was  to  b«i 
jEirao.  then,  as  Mr.  Ling  had  said,  the  starch  could  not  be  made  the  basis  of  calcula- 
tioD — at  any  rate,  until  a  good  method  was  devised  for  estimating  it.     If  the  theoretical 
atraot  was  to  be  given,  he  thought  it  would  be  wise  to  adopt  the  recommendatioa 
oEooe  of  the  Continental  conferences— uameLy,  that  the  whole  of  the  malt  should  baJ 
ground  to  an  extremely  fine  powder,  and  that  the  water  should  be  at  first  cold,  and' 
Ipadually  raised  practically  to  boiling-point.     Then  everything  extraciible  would  be 
itlracted.   and    something    approaching  uniformity   might   be   hoped    for   between 
iiffereot  chemists.     But  he  doubted  whether  a  figure  so  obtained  would  he  appreciated^ 
by  the  brewer.     He  agreed  to  a  certain  extent  with  Mr.  Hehner;  but  the  brewer 
htxnd  %o  get  from  his  chemist  some  idea  of  the  quantity  of  extract  be  was  likely  to 
Qbtain.   perhaps  by  making  a  certain  deduction   from  the  figures  of  the  chemist*'^ 
Sometimes,  for  particular  classes  of  beer,  the  brewer  knowingly  sacrificed  extract,  or, 
io  other  words,  mashed  at  a  temperature  at  which  he  knew  the  maximum  extract 
would  not  be  yielded.     It  paid  him  to  do  so  in  order  to  get  quality.     But  he  looked 
;^t  for  an  approximate  figure  ;  and  if  a  satisfactory  figure  of  that  kind  was 
-  :  dd,  the  endeavour  should  be  made  to  eUminate  an  error  such  as  occurred 
10  Ul  those  procesaes  in  which  no  proper  allowance  was  made  for  the  difi^rence  In 
ies  of  husk  in  different  samples  of  malt.     This  difference  was  considerable, 
lUowance  was  made  for  it,  undoubtedly  an  error  was  introduced  into  the 
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pif^nii^Aoabt,  M  Mr.  Ch&pman  had  aaid.  the  absolute  amoaot  of  extract  coi 
^ndrfc^TCA  «lisch  a  brewer  oould  obtain  :  bat  a  coiiipai-ative  figure  could  bu  gin 
and  the  brewer  waald  in  practice  be  able  to  decide  how  nearly  that  figure  appro? 
to  his  owQ  reaulL 


THK  DETECTION  OF  ARSENIC  IN  BRER  AND  IN  BREWING  MATER] 

Br  ALnutXi  C.  Chatmax,  F.I.C 

Tkat  ciie  arseuic  which  bas  raoeatlv  been  detected  In  Munplee  <^  beer  wa»  inii 
thtoagh  the  medinmcl  gloooM  or  iBvert-ftugar.  in  the  muiafaotare  of  which 
solpharic  acid  had  been  uaed,  is  sow  eeortaiii.  Both  to  the  private  pcaetitioi 
to  the  pobUc  axialyst  this  diaeorery  i%  resolttng  in  a  T«ry  considerable  influx  of 
and  it  has  be«n  soggattad  to  me  tha:  a  bnaf  accoaat  of  the  rtrry  extensive  expeneni 
I  haT«  had  during  the  past  week  or  two  in  eoBiieetion  with  the  examination  oi 
mad  btttwiag  caateciak  for  traces  of  anenio  mi^t  not  be  withont  interest  to 
menbers  of  oor  soeiety  who  are  dow  being  oaOed  opon  to  examine  such  aam] 
coaneetMD  with  the  Sale  of  Food  and  Drags  Aet.  To  erery  obemiat  eocklronted 
a  profafein  saefa  as  this*  the  melhoda  of  Msnh  and  of  Raiasefa  woold  natiiraO>  at  oooe 
taggcsx  thetnaelTea^  Other  aMtbods^  soeh  aa  those  of  Flsitmana  and  of  Gutzeit,  in 
their  ori^tial  or  tnndifiad  ionna  an  exosDeat  in  rsirtain  etteamstaDces,  and  lor  porpoaea 
of  ohtainwg  ttddltiooal  eonfirmatioo  perhaps,  bat  they  snfiar  under  the  great  diaad- 
ol  Dot  yielding  any  ehatactcristic  and  reeognisahla  araenie  eompouad  of  a  per- 
mifed  **»yfcfc»  natnre — aoaethtog,  in  iaot,  whi^  can  be  ptuimul  and  broi^t 
farwBid  as  etideoee  shogM  aay  diy>»qe«g.  I  do  not,  iadead*  think  that  any  chemist 
would  carv  to  rdy  solely  upon  any  me*bod  other  than  that  of  Mac^  or  of  Beinach  in 
wovk  ol  this  cbaiacftar.  and  in  oassa  whieh  ought  girv  rise  to  legal  prooasdrags,  and 

which  night  rain  thr  icpotatioa  of  a  iimihhIbH Of  these  two  Tiwthods,  that  of 

Harsh  is  andoobts^  the  mesa  sensittve,  pcovided  that  the  azseak  in  the  otganie 
to  be  dsAh  wish  can  be  go4  into  a  anitahle  torm.  This  pntimiiiary  tnatmeBt 
and  takes  nmeh  tima,  placiog  the  futjuss  at  a  sarioaa  ^sadvantage  as 
with  that  of  Reiasdh,  wbs>«  haadseds  of  samples  haw  to  ha  dealt  with 
ts  a  eonpasativaiy  sbott  time.  If,  en  the  other  hand,  an  attempt  is  laaiki  to  ul 
3klatsli%  nw****^  ™*'^"*p  Jim  ily  on  tbe  beer  or  sugar,  then  I  am  of  **p"*— ■  that 
only  ts  Prima Va  sboss  uaBswiiii,  bat  that  it  ia  at  laaat  eq[aily  neaomek.     I  hi 

traeea  of  aaeoie  in  cartasa  anyr  matarials  by  tha  latlsr  than  by  the  iocmer.  osiag 
both  eaasa  ste|ly  setatOM  stf  tfaa  Bogar  UseiL 

The  tdbwriag  ta  the  |gu.eJjie  f  hatv  s^ofited  for  ifae  deteetioe  ti 


a  few  dbo^e  ef  hr^oMoot  aesd,  «b^  hsat^^  on  a  mad-bath  until  the  balk 

C     A  ^^a&tftty  o€  pore  hyurochlonc  Sicsd.  roo^hly 


iathaasAM,  and  a  small  p 

wira,  B  than  satrodnoed.     If 
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and  of  one  hour's  gentle  hoiling  the  copper  has  remained  quite  bright,  it  may  safely 
be  asserted  that  the  beer  was  free  from  arsenic,  or  contained  loss  than  1  part  per 
l.(X)0,O()0  of  arsenious  acid.  Should  the  copper  be  at  all  discoloured,  however,  it  is 
removed  from  the  beaker,  thoroughly  washed  first  in  a  stream  of  running  water,  then 
with  alcohol,  and  finally  with  ether,  after  which  it  is  dried  thoroughly  by  gently 
wanning  it  several  inches  above  a  small  3au)e.  and  is  carefully  folded  and  introduced 
into  A  glass  tube  of  small  eectiou.  closed  at  one  end.  and  about  3  inches  long. 

On  gradually  heating  the  end  of  this  tube  to  redness  (the  tube  being  held  in  a 
■Arlj  horizontal  position),  any  arsenic  present  will  become  oxidized,  and  a  crystalline 
Hblimate  in  the  form  of  a  ring  will  be  obtained.  This,  which  has  a  very  characteristic 
^Ipearance  to  the  trained  eye,  should  then  be  examined  by  means  of  a  ^-inch  or 
^  inch  objective  for  the  presence  of  the  well-known  crystal-forms  assumed  by  arsenious 
oxide  under  these  conditions. 

lu  the  case  of  lieavy  traces  of  arsenic,  a  §-inch  objective  is  sufficient ;  but  for  the 
subhmate  which  corresponds  with  a  minute  trace  a  ;{~inch  objective  is  necessary.  It 
u>,  of  course,  well  known  that  under  these  circumstances  perfect  octohedra  are  com- 
paratively rare,  the  majority  of  the  crystals  being  modified  forms  of  the  octohedroa 
or  tetrahedra.  In  the  case  of  very  faint  sublimates  the  crystals  have,  as  a  rule,  the 
appearance  of  minute  triangles.  Sulphites  of  various  kinds  are  often  added  in  small 
'loantity  to  beer  as  preservatives,  and  when  present  will,  of  course,  give  rise  to  the 
formation  of  black  copper  sulphide,  should  any  trace  remain  after  the  boiling  above 
referred  to  before  the  insertion  of  the  copper.  This  stain,  however,  remains  unchanged 
when  the  copper  is  heated  in  the  amall  tube,  and,  of  course,  gives  no  sublimate. 
Oocasionally,  too,  a  alight  film  of  organic  matter  diminishes  the  brightness  of  the 
copper,  but  this  also  could  uot  possibly  be  mistaken  for  arsenic. 

Experimenting  with  samples  of  beer  which  gave  not  the  slightest  reaction  for 
nic,  I  have  found  it  quite  possible  to  detect  with  certainty  1  part  of  arsenious 
d  in  1.000,000  parts,  and  have  had  no  dill'iculty  whatever  in  obtaining  a  well- 
formed  crystalline  sublimate  with  that  quantity  working  with  400  to  500  c.c.  of  the 
beer.  The  copper  game  I  have  used  is  the  finest  obtainable,  and  it  should  be 
well  washed  with  alcohol  and  then  with  other  before  being  used.  Should  it  be  at  all 
tarnished  when  purchased,  the  alcohol  and  ether  washings  should  be  preceded  by 
treatment  with  dilute  nitric  acid,  as  a  brilliant  metallic  surface,  free  from  grease,  is 
wsential  to  the  detection  of  very  minute  traces. 

In  the  case  of  glucoses,  in  vert- sugars,  and  similar  materials,  I  have  worked  on 
60  grammes  dissolved  in  200  c.c.  of  water,  and  acidified  with  50  c.c.  of  hydrochloric 
&eid.  Borne  of  these  substances  carljonize  considerably  during  the  latter  part  of  the 
hour's  boiUng,  and  it  will  be  found  very  desirable  to  remove  the  copper  at  intervals 
ol,  eay,  ten  minutes  for  inspection.  Should  a  distinct  discoloration  occur  during  the 
finft  ten  or  fifteen  minutes,  the  copper  should  then  be  removed  and  examined  as 
above.  In  this  way  it  is  frequently  possil>le  to  obtain  an  indication  before  the 
flc{)ftr&tiou  of  carbon,  which  is  apt  to  adhere  rather  strongly  to  the  copper,  and  to  so 
«poiI  the  clearness  of  the  orystalline  subhmate.  I  may  add  that,  when  operating  in 
Ihe&bove  manner,  I  have  had  no  difficulty  in  detecting  traces  of  arsenic  when  present 
M  ar9cni4:  acid. 
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GiLrried  out  as  above  suggested,  Heinsch's  method  will,  I  am  sure,  fully  answer 
the  requireiueDta  of  public  analysts  when  dealing  with  such  uaterials  as  I  have 
refarred  to,  combining  as  it  does  ease  and  rapidity  of  execution  with  certainty  of 
indication  and  sensitiveness.  In  addition  to  beers  which  were  distinctly  arsenical, 
and  in  which  impure  glucose  or  invart'Sugar  had  been  used,  I  have  met  with  a 
considerable  numbnr  containing  very  minute  traces  of  arsenic,  and  in  which  it  was 
within  my  knowledge  that  malt  alone  bad  been  employed.  On  examining  samples  of 
uialt»  I  discovered  that,  when  working  on  100  grammes,  a  considerable  number  gave 
reactions  indicating  the  presence  of  an  almost  infinitesimal  trace  of  arsenic ;  and  in 
MM  or  two  instances  I  have  bean  able  clearly  to  demonstrate  the  connection  between 
Um  praaenott  of  this  exceedingly  minute  trace  of  arsenic  in  the  malt  and  that  present 
in  Ibe  beer. 

Whether  this  is  dtie  to  the  ooal  used  for  kilning,  or  whether  it  may  not  in  some 
e^eea  be  referred  back  to  the  barley,  remains  to  be  shown  ;  but  it  is  obvious  that  the 
presence  of  very  minute  traces  of  so  widely  distributed  an  element  as  arsenic  must  ■ 
be  interpreted  with  oaotion.  Its  existence,  for  example,  in  wine  containing  oo  ' 
ftrtifteial  cotettrigg  matter  has  already  been  recorded  ;  and  it  is  quite  possible  tbst 
it  may  be  detected  in  a  number  of  hitherto  unsospected  natural  products  now  that 
attention  ham  been  drawn  to  tbe  matter  in  so  striking  a  manner.  The  very  noinute 
kneee  I  have  above  referred  to  g^ve  reectioDS  whi«h  cannot  for  a  moment  be  eon* 
tfouaded   with   thoee  yidded   by  beer  whkb  has   been  brewed   or  primed   with 

yg^mm  1km  abw  uMWiwIine  w»»  BMahi  t»  tfc>  -citty,  th>  rnMittiw  ctf  wyte Mfwitea  hy  A* 

JHBhCMHm   nV^Vm    WBUSi  AHBC^HI^B  VW  KVCIHI^MHHH  •  ^BVIMBB  NB   !■■  ^tKmBmmmmt  M   AEBCBK;  iH  BBSs 

UMtiflU  ia  att  iiiMiiili  vitk  tkat  JwiUi-A.  C  C] 


DETECTION  0¥  ABSEMC  IN  BZEK 
Bt  AurasD  H.  Aluuc 


ID  tbe  papMA.  emanating  chisfi j  irom  ohemjeu  wfao 

oC  aiSBOieal  poi^wning  in  LADcnabin. 

Ei^ecttUj  cnrkns  an  tbe  ststemenla  made 

tor  ePMsiif .  and  tie  ■nrimhility  far  aimmfning 


Mc  Waimm  Kttkby  stMca  that  it  n  Aeobtfot  vbetber  MarabV  ten.  tti»d«r  the 
it  fci— abhi  q»diBaim>wai  FniJiMm  lew  than  1  ^ai&  oi  areenk  in  lOlXOOO  ftna^\ 
ey.  abpt  tbiw  f  limi  ql  agnapv^Ubtt  ol  beer.    TUe 

,  Lijtii  iwiiimil    ir  1"        '  1 '"   "-    " 

iTie  iMibieiibiiiiij  if  ibe  fciii  tinili  ifctn  isihi  iwnil  nf 
fcet  a  mirrar  «■  a  potvikia  bam  tn  wbi^  yoa  eett  mh  %hm  idkatieai  oC  yon  iice 
I  b«  obtaiMii  ieem  ums  Im^  fiih  «C  a  idea  ti  a  Ufoid  f>Tnlahifng  1  part  of 
muOOOL  Btf  Hr.  SobUv  ^'^^  ^^  m  prviMe  enpiev  iteae 
to  OBflEOle  om  aot  1ms  tbaa  '.  :»  ba«r. 
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Mr.  William  Thomson  finds  that,  working  on  150  c.c.  of  the  beer,  an  amount  of 
ftTBenic  equal  to  one-hundredth  of  a  grain  of  As.,0,  can  be  detected  with  certainty 
1)V  Marsh's  test.  He  attribntes  the  difHculty  many  analysts  experience  in  detecting 
aneoio  in  l)eer  to  the  imperfect  or  unsuitable  methods  they  adopt  to  destroy  the 
organic  conBtifcuents  nf  the  liijuid. 

Mr.  Chas.  Estcourt  has  done  good  service  by  reminding  analysts  of  the  frequent 
presence  of  sulphites  in  beer,  and  of  the  fact  that  such  beer  will  not  give  an  arsenical 
mirror  with  Marsh's  test.  It  is  well  known  that  sulphites  evolve  sulphuretted 
hydrogen  when  treated  with  zinc  and  dilute  acid,  and  if  this  is  produced  in  sufficient 
Account  it  may  cause  complete  conversion  of  the  arsenic  into  sulphide  in  the  evolution- 
flask,  and  BO  remove  it  from  the  sphere  of  action.  But  I  have  in  mind  &  case  in 
which  the  material  (burnt  pyrites),  when  examined  by  Marsh's  test,  gave  a  yellow 
deposit  of  arsenious  sulphide  just  beyond  the  heated  part  of  the  tube.  At  any  rate, 
it  is  clear  that  sulphites  interfere  with  the  employment  of  Marsh's  test,  and  should 
bo  previously  removed.  Mr.  Estcourt  effects  this  by  boiling  the  beer  for  some  time 
with  acid  before  adding  the  metal.  This  appears  to  me  an  uncertain  and  tedious 
method,  and  I  effect  its  immediate  destruction  by  adding  an  oxidising  agent,  such  as 
hydrogen  peroxide,  bromine-water,  or  potassium  permanganate,  to  the  acidulated 
r.  I  prefer  bromine-water,  as  it  does  not  act  on  the  organic  matter  so  readily  as 
mauganate,  and  the  excess  can  be  readily  removed  by  a  few  minutes'  boiling. 
Whichever  plan  be  adopted,  the  arsenic  is  oxidised  to  the  arsenic  state,  and  some 
time  elapses  before  the  liquid  will  evolve  arsenical  hydrogen  in  Marsh's  apparatus. 
This  inconvenience  1  avoid  l>y  adding  a  few  drops  of  a  solution  of  cuprous  chloride 
in  hydrochloric  acid  to  the  contents  of  the  evolution-flask.  This  reagent  instantly 
reduces  the  arsenic  to  the  arsenious  state,  and  arsenical  hydrogen  is  evolved  almost 
immediately.-'  The  use  of  cuprous  chloride  has  the  additional  advantage  that  it 
results  in  the  formation  of  a  copper-zinc  couple,  and  the  evolution  of  hydrogen  is 
much  facilitated. 

A  working  difliculty  in  the  examination  of  beer  by  Marsh's  test  is  met  with  in 
the  persistent  frothing  of  the  liquid.  This  may  be  in  a  great  measure  overcome  by 
previously  boiling  the  beer  till  it  is  reduced  to  about  half  its  original  bulk.  Even 
then  a  capacious  flask  is  necessary.  Oxidation  of  the  organic  matter  also  mitigates 
tbe  difficulty. 

Mr.  W.  Kirkby  has  described  his  method  of  applying  Gutzeit's  well-known 
mercuric  chloride  test  for  arsenic.  He  employs  3  c.c.  of  the  beer,  which  is  a  proof 
of  tlie  delicacy  of  the  test,  and  apparently  its  sole  advantage.  A  yellow  stain  on  a 
piece  of  hlter-paper  does  not  appeal  to  my  mind  in  the  same  way  as  an  arsenical 
mirror  or  the  formation  of  crystals  of  characteristic  form.  Messrs.  Paul  and  Cownley 
fully  endorse  this  view,  and  consider  that  to  obtain  a  satisfactory  result  with  the 
mercuric  chloride  test  is  (guite  out  of  the  question. 

Measrv.  A.  Wynter  lilyth  and  H.  G.  Madan  independently  recommend  the  treat- 
ment of  beer  with  caustic  alkali  and  aluminium,  and  utilise  the  reaction  of  the  evolved 

*  A   well-kDnwn    analytical   chemint   infomi»  me  that,  in  hiH    ^x]H;^it!nce,    the  addition  of  cnpmtiH 
chloride  prevents  the  fonniitinn  nf  arsenuretttfd  b7dtY>gen,  bat  a  careful  retrial  of  my  fiugg«>i>tion  does  nut 
to  confirm  thin  olMervation. 
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hydrof^n  with  silver  nitmte  as  a  proof  of  the  presence  of  arsenic.  The  method  is 
.Y«ry  simple,  and  eliminates  interference  by  the  presence  of  sulphites  or  antimony ; 
'but  the  production  of  a  black  stain  or  precipitate  does  not  appear  to  me  so  conr;ncing 
a^  the  formation  of  crystals. 

I  have  recently  had  a  considerable  number  of  samples  of  beer  to  examine  for 
lie,  and  find  Reiosch's  test  to  be  the  most  &atisiactor>%  The  hydrochloric  acid 
employed  is  porified  by  distilling  oS  about  one-tenth,  this  fraction  containing  the 
minute  tnice  of  axseoie  originally  present,  I  operate,  as  a  rule,  on  lOO  cc.  of  the  beer, 
and.  as  a  preliminary  treatment  to  eliminate  (tolphites^  add  hydrochloric  acid  and  a 
[little  bromine-water,  ai>d  boil  the  liquid  for  a  few  minutes.  To  obviate  the  difficnlty 
by  the  fact  that  arsenic  acid  only  responds  to  Reinsch's  test  after  prolonged 
aod  in  prasenoe  of  much  acid,  I  next  add  a  little  solution  of  cnprooa  dilotide 
m  faydnehlorio  «Bid«  iriu«h  ndoeaa  the  araemo  to  the  aneoions  condition.  On  now 
iatrodnciifeK  abovt  1  aqnara  eentmieftre  of  oopper-foQ  and  boiling,  any  arsenic  is 
ipdy  dflpoaited  on  the  copper.  The  boiling  is  continued  for  thirty  minutes. 
any  water  lost  by  e^i^tocation.*  If  the  oopper  has  then  andefigooe  darkeu- 
il  it  dried  in  the  wafter-ofen,  cot  into  stripSi  and  heated  in  a  namw  tube,  when 
depook  of  acBeaioiu  oxide,  in  the  form  of  mieroeoopic  octohedra  or 
will  be  ohiaiMd  if  the  deposit  on  the  o^per  was  doe  to  aneaie.  UolsaB 
eryelnls  ean  be  obtained.  I  am  not  waliefied  that  arseoie  is  praaent.  The 
of  Ibe  iiijaialii  is  inpmfed  by  fiHing  the  wihKmatioe4obe  with  water,  which 
MIS  0^  rmj  ekmlj  oe  cryvtnDised  araenioos  oxide,  and  is  prelefmUe  to  aleobol. 
This  prooen  baa  the  adyantay  Ihas  the  anaoic  is  actoaHy  seen  and  mjmijMii'^ 
vatiag  es  ahovv  ihwiiiHaMl,  one  part  at  Aa^O^  in  ^  of  beer 

lirtwrt  raaetioc ;  b«t  tbe  delicaey  el  the  test  c&u  »  .^,Mat  ' 
a  lai;ge>'  qoancity  of  the  beer.    Sewal  snWimatwt  ean  be  oaited, 

tollanh^test. 
Hie  expert  rwnttiTttee  appointed  by  the  ICaacbester  Brewers* Ceotzal 
have  Bs«aed  a  report  in  wbsch  they  leoomaieiid  Retneeh's  teat  as  the  leet  for 

ts  in  sbn  aaeaioBs  coo^ttott.    TTiii  nilMBiei  has 
frosB  Mz.  J.  A.  Wa&khn  that  in  1^1  an  eminent  German 

which  showed  that  iO  grninfi  of 

B  the  original  Uatar.  bat 

m  a  gaDoQof  Is^oid,  wuold 

expartss  (W  even  on 


audi 
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P.8. — Mr.  A.  £.  Berry  states  that,  ia  many  cases  where  the  deposit  obtained  ia 
Mara!i*6  test  \'ery  closely  resembled  arsenic,  on  farther  investigation  lie  found  it  to 
conaist  chieily  of  "sulphur  coxnpounds."  He  suggests  that  "oxidised  sulphites" 
are  reduced  to  sulphuretted  hydrogen  by  the  nascent  hydrogen  produced  iu  Marsh'v 
lest  "  Oxidise*!  sulphites  "  can  only  mean  sulphates,  and  if  these  are  reduced  as 
tlleged,  a  deposit  of  "  sulphur  compounds  *'  would  alwayn  be  met  with  in  apphiug 
Marsh's  test. 


ARSENIC  IN  BEEB. 

POBT   OF  THE   C0MMI88IOS    TO   THE    MaSCHESTEB  BuEWERS*    CeNTBAL 

assocution. 

Gsntlemen, 

The  Commission  have  now  examined  the  sugars  and  all  the  other  materials 
used  in  brewing  in  Manchester  (with  the  exception  of  the  malt),  and  they  consider 
tint  it  is  clearly  established  that  the  arsenic  found  in  deleterious  quantities  in  the 
beer  has  been  solely  due  to  the  contamination  I)y  arsenic  of  the  sugars  supplied  by 
Messrs.  Bostouk  and  Company,  Limited,  of  Liverpool.     The  arsenic  iu  these  sugai-s 

nndonbtedly  derived  from  the  impure  sulphuric  acid  used  in  their  manufacture. 

The  measures  recommended  by  the  Commission  a  few  days  ago  have,  they 
lesni,  lieeu  tffectively  canied  out.  The  whole  of  the  beer  in  the  manufacture  of 
vbidi  any  Bostock  sugar  was  used  has  been  destroyed,  and  there  ia  no  farther  danger 
from  this  source. 

All  the  other  brewing  sugars  on  the  English  market  have  been  analysed,  and 
bave  been  found  to  be  rjuite  free  from  arsenic. 

In  view  of  the  importance  of  the  matter,  the  Commission  have  instituted 
iDqnines  as  to  the  manufacture  of  brewing  sugars  in  the  United  Kingdom,  and  in 
this  they  have  been  assisted  by  the  whole  of  the  manufacturers  of  such  sugars,  in  a 
body,  rolontarily  offering  them  the  opportunity  of  examining  into  the  mode  in  which 
tbey  conduct  the  manufacture.  These  manufacturers  have  stated  collectively  that  il 
i»,  and  alwaj's  has  been,  their  custom  to  use  only  acid  tree  from  arsenic,  and  they 
fc»ve  requested  the  Commission  to  examine  their  invoices,  works,  etc.,  in  order  to 
vnify  these  statements.     Lack  of  time  has  prevented  this  being  done  by  personal 

inaiion  up  to  the  present,  but  the  fact  that  all  the  specimens  of  brewing  sugars, 

ell  as  of  glucose  used  for  other  purposes,  on  the  market  have  been  found  to  be 
Tree  from  arsenic,  and  the  absence  of  any  previous  cases  iu  which  arsenic  has  been 
in  «uch  products  leave  in  the  miud  of  the  Commission  no  doubt  that  this  statement, 
^iien  examined  into,  will  be  found  to  be  correct 

The  Commission  are  quite  unable  to  explain  how  Messrs.  Bostock  and  Co., 
Limited,  came  to  employ  an  acid  of  the  chai-acter  actually  used  by  them.  The 
A^^olobo  necessity  of  using  an  acid  free  from  arsenic  in  the  manufacture  of  an  article 
tor  human  consumption  must  have  been  evident  to  everyi)ody  techoically  connected 
with  the  iiiaDufa«.-ture,  and  such  acid  is  a  common  article  uf  commerce.    The  price 
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of  the  aagars  in  question  was  as  high  as  any  in  the  market,  and,  apart  from  this 
quantity  of  acid  used  in  the  manufacture  of  the  sugars  is  so  small  that  the  difference 
ia  cost  of  the  best  and  the  worst  would  only  make  a  difference  of  a  fraction  of  a 
penny  per  hundredweight  of  sugar.  So  that  it  is  not  a  case  of  an  attempt  to  cheapen 
production  by  the  use  of  lower  priced  materials.  The  Commission  believe  that  it  is 
this  iuexpUcability  which  has  rendered  the  matter  so  serious,  and  that  the  extent  to 
which  the  mischief  spread  before  it  was  detected  was  mainly  due  to  the  fact  that 
the  use  of  an  acid  containing  arsenic  in  the  manufacture  of  sugars  was  a  contingency 
so  improbable  that  it  never  occurred  to  those  purchasing  the  sugars  that  it  was 
possible  that  any  danger  could  arise  from  that  quarter. 

The  Commissiou  have  been  unable  to  detect  the  presence  of  arsenic  in  brewing 
materials  other  than  sugar  supplied  by  Messrs.  Bostock  and  Company,  Limited  ;  but 
they  are  aware  that  it  has  been  asserted  that  trace^i  of  arsenic  have  been  found  in 
various  samples  of  malt  and  hops.  If  such  traces  exist,  they  have  probably  been 
introduced  in  the  operation  of  kilning,  and  the  Commission  propose  to  examine  more 
fully  into  the  matter.  None  of  the  specimens  of  hops  have  as  yet  yielded  any  traces. 
In  any  case,  the  amount  so  introduced  would  appear  to  be  exceedingly  minute,  and 
not  sufficient  to  have  any  deleterious  effect. 

The  most  important  matter  for  the  moment  is  to  secure  the  adequate  testing 
bear»  in  order  that  the  public  may  be  protected  from  all  farther  mischief.  Arsenic 
a  substance  which  can  be  detected  in  the  most  in&nitesimal  quantities  by  those  w 
are  practised  in  the  test ;  but  these  tests  are  so  delicate  that  they  are  apt  to  misl 
those  who  have  not  had  experience  in  their  application,  and  this  is  more  [tarticularly 
the  case  when  the  test  ii-  to  be  applied  to  a  complex  substance  such  as  beer. 
Accordingly,  the  Commissiou  have  thought  it  necessary  to  investigate,  and  determine 
what  is  the  most  suitable  method  of  testing  beers  for  arsenic. 


Test. 


I 


The  Commission  recommend  that  the  Reinsch  test  should  be  used  in  preference 
to  all  others  at  present  known,  because  their  investigations  have  satisfied  them  that 
it  is  the  best  and  most  reliable  test  for  arsenic  in  beer.     The  mode  of  performing  it 
as  follows : 

Take  200  c.c  of  the  beer  in  a  porcelain  evaporating  dish.  Raise  the 
liquid  to  the  boiling-point,  and  then  add  30  c.c.  of  pure  concentrated  hydi 
chloric  acid.  Insert  a  piece  of  pure  bright  copper  foil,  about  }  inch 
^  inch  in  size,  and  keep  the  solution  gently  boiling  for  forty&ve  minutes. 
If  at  the  end  of  that  time  the  copper  remains  bright  and  red,  the  beer  is  fi 
from  arsenic. 
If  a  deposit  is  obtained  on  the  copper,  the  foil  is  to  be  washed  successively  wii 
water,  alcohol,  and  ether  (care  being  taken  that  these  are  pure),  dried  at  a  tcmperatui 
not  exceeding  100  C,  and  subjected  to  slow  sublimation  in  a  thin  reduction-tube 
amall  section,  and  not  less  than  H  inches  long,  the  upper  portion  of  which  should 
warmed  before  the  sublimation  begins.  For  the  purpose  of  the  sublimation,  a  ami 
^irit-lamp  damo  should  be  used.     If  amy  sublimate  is  obtained,  it  must  be  exaitiio^ 
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DDder  a  magnifying  power  of  about  200  diameters.     Any  Bublimate  which  does  not 

show  well-defined  octahedral  or  tetrahedral  crystals  is  not  to  be  considered  arsenical. 

N.B.--It  must  be  borne  in  mind  that  the  blackening  of  the  copper  or  a 

deposit  thereon  from  the  preliminary  operation  does  not  demonstrate  the 

presence  of  arsenic   in  beer.     Abundant    blackening  and  deposit  may  bo 

obtained  from  the  purest  beer. 

Lauder  Bruntos, 
Taos.  Stevenson, 
Alfred  Gordon  Salamon, 
Arthitk  p.  Luff, 
Samuel  Bucklkv. 
Dectfttbtr  15,  1900.  J.  Fletcher  Moultok. 


SOIL  SAMPLING. 


EitKATUM. — In  the  report  of  Dr.  Dyer's  remarks  on  the  sampling  of  soils,  in  tlie 
diacossion  of  Mr.  A.  D.  Hall's  paper  *'  On  Uniformity  in  Soil  Analysis  "  (p.  287),  the 
following  sentence  occurs :  **  He  (Dr.  Dyer)  had  recently  had  a  conversation  with  Sir 
Henry  Gilbert  on  this  subject,  and  learnt  that  at  Kothamsted  the  view  now  held  was 
(0  the  effect  that  a  more  suitable  depth  would  be  one-fifth  of  a  metre,  vi;^.,  something 
aader6  inches — a  convenient  international  measure."  "  6  inches"  was  a  misprint 
for  "8  inches." 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND    DRUGS  ANALYSIS. 

On  the  Chemical  Action  of  the  Growth  of  Moulds  upon  Butter.  J.  Hanus 
ind  A.  Stocky.  (Zeit.  fiir  Vntersach.  dcr  Nahr.  und  (fenussmUtcl,  1900,  iii., 
^OC-614.) — The  authors  have  studied  the  chemical  changes  produced  in  butter  by 
tlie  growth  of  various  moulds.     The  butter  was  used  in  the  ordinary  state  in  which 

fit  comes  on  the  market,  and  for  the  purpose  of  t'  e  experiments  was  spread  upon 
fUtt  phites  iu  thin  layers.  The  moulds  used  were  pure  cultures.  Preliminary 
-nts  extending  over  three  months  were  made  with  a  variety  of  different 
,  md  from  the  experience  thu^  obtained,  a  further  and  more  extended  experi- 
ffient  was  undertaken  with  the  Mucur  mucedo.  The  monld  was  allowed  to  vegetate 
br  twelve  months,  the  butter  being  examined  before  and  after,  and  the  results 
cmpftred.  The  principal  change  noticeable  was  a  great  increase  in  the  acid  number. 
ibft  acidity  of  the  butter  being  augmented  about  twentyfold  by  the  growth  of  the 
iMold,  and  it  would  appear  that  these  organisms  have  the  power  of  resolving  the 
ghtftridea  into  their  constitnent  parts.  At  the  same  time,  a  secondary  change,  con- 
litlJog  iu  che  production  of  bodies  of  an  aldehydic  character,  was  observed  ;  but  this 
'    the  aathofs  are  not  yet  iu  a  position  to  discuss.  H.  H.  B.  S. 
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Detaction  of  Gelatin  in  Fruit- Jellies,  O.  Hcnzold.  {ZtUs,  offenlL  Chem., 
iaO(),  \n..ii92;  through  Chrm.  Zi-it.  AV/;.,  1900.  :260.)— Tho  sample  is  diluted  whh 
water,  boiled,  and,  if  necessary,  tiltered.  It  is  then  mixed  with  excesB  of  a  10  i)er 
cent,  solution  of  potassium  bichromate,  brought  to  the  lioiL,  and  cooled  immediately 
by  placing  the  tube  in  cold  water.  When  cold,  2  or  3  drops  (carefully  avoiding  more) 
of  strong  sulphuric  acid  are  added.  In  presence  of  yelatm  a  precipitate  appears,  at 
first  white  and  flocculent,  soon  cohering  into  lumps,  and  settling  tothe  bottom  of  the 
liquid.  No  gelatinous  substances  derived  from  plants  respond  to  tbi^  test,  but 
hitherto  it  has  not  proved  available  for  the  quamitative  dettirmiuation  of  gelatin. 

F.  H.  L. 


« 


Perection  of  Saccharin,  Salicylic  Acid,  and  ICixtures  Iheraof.  E.  Hiegler^ 
(Phann.  C.  H,,  1900,  xlL,  563  ;  through  Chem.  ZeiL  Jiep,,  1900.  291.)— The  reagent  i| 
a  solution  of  p-diazonitrauiline,  prepared  by  dii^solving  2.')  grammes  of  ^-uitranilinl 
in  2o  c.c.  of  water  and  0  c.c.  of  strong  sulphuric  acid,  diluting  with  '2o  c.c.  of  watei 
agitating  with  a  solution  of  1*5  grammes  of  sodinro  nitrite  in  *20  c.c.  of  water,  at 
tiaally  diluting  to  150  o.c.     The  liquid  is  permanent  if  kept  in  the  dark. 

To  detect  saccharin.  0*01  to  0  0:^  gramme  of  the  sample  is  dissolved  in  10  c.c. 
water,  mixed  with  '2  drops  of  10  per  cent,  sodium  hydroxide,  and  poured  into  a  30  c. 
stoppered  separating  funnel.     The  reagent  is  added  drop  by  drop  with  agitation  til 
the  green-yellow  colour  of  the  liquid  disappears  (about  10  drops  are  required).     T< 
c.c  of  ether  are  next  introduced,  the  whole  is  well  shaken,  the  aqueous  portion 
run   off,  and  the   ether  is  treated  with   -JO   or   ::10  drops  of   10   per   cent,    sodiui 
hydroxide.     After  agitating  for  half  a  minute,  the  liquid  is  allowed  to  separate, 
yielding  a  yellowish- brown  aqueous  portion  and  a  green  ethereal  one.     On  runnii 
off  the  former  and  adding  5  c.c.  of  ammonia  to  the  ether,  it  is  decolorized,  tl 
ammoniaoal  liquor  becoming  blue-green. 

To  detect  salicylic  acid  the  manipulation  is  the  same.     The  aqueous  liquid 
bright  red,  tlie  ether  colourless.     After  treatment  with  amnionia  the  ether  is  coloi 
less,  the  aqueous  portion  red.    To  detect  mixtures  002  to  0<i3  gramme  of  the  sampU 
are  taken  and  treated  similarly.    The  ether  is  green,  the  water  red.     Amnaoi 
decolorizes  the  former  and  itself  becomes  violet.     The  violet  colour  alters  in  si 
according  to  the  proportions  of  the  two  substances  present.  F.  H.  L. 


Oomposition  and  Determination  of  Cerium  Oxalate.  F.  B.  Power  am 
F.  Shedden.  {'four".  Soc,  Chan.  liui.  190>.».  G;3C.(— The  commercial  salt  employed  U 
medicinal  purposes  contains  about  40  per  cent,  of  cerium  oxalate,  the  rein&inu 
(iO  per  cent,  consisting  mostly  of  the  oxalates  of  lanthanum  and  didymium.  Tl 
authors  find  that  these  substance*  all  have  the  general  formula — Rw'  (C\0,)^10H.O. 

The  following  qualitative  lest  for  cerium,  due  to  Knorre,  is  extremely  delicataj 
A  gramme  of  the  substance  is  boated  with  half  a  c.c.  of  sulphuric  acid,  10  o.c. 
water  are  added  and  a  gramme  of  ammonium  persulphate.    On  heating  the  \iq\ 
to  boihng,  a  bright  yellow  colour  is  produced  if  coriura  be  present. 

The  most  accurate  method  for  estimating  cerium  in  the  presence  of  lantbaaBi 
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didymsum  is  based  on  the  same  principle  (see  Analyst.  1H9H,  191).  The  ceriam 
oxidi/.ed  to  the  eerie  state  by  means  of  persulphate,  aud  then  the  quantity  of 
reducing  solution  required  to  recouvert  it  into  the  ceroua  condition  is 
Half  a  gramme  of  the  oxalate  ifl  gently  heated  ^vith  1  c.c  of  pure 
ie^acid.  When  all  effervescence  has  ceased,  100  c.c,  of  water  are  added, 
nlution  should  now  he  perfectly  clear.  If  any  precipitate  separates  out,  it  must 
dissolved  by  the  addition  of  more  acid.  A  solution  is  made  of  4  grammes  of 
toaiam  persulphate  in  20  c.c.  of  cold  water.  The  cerium  solution  is  cooled 
tmewbat  below  .')0  C,  10  c.c.  of  the  persulphate  solution  are  added,  and  the  liquid 
fcgain  boiled  for  a  minute  or  two  At  this  stajie  a  precipitate  often  separates  out* 
»  it  disappears  as  the  oxidation  proceeds.  The  remainder  of  the  peraolphate 
}liiiioQ  is  added  in  exactly  the  same  way  in  two  separate  lots  of  .5  c.c.  each,  the 
lU  lioiling  being  prolonged  to  fifteen  minutes.  Four  c.c.  of  sulphuric  acid  are  now 
luted  with  20  c.c.  of  water,  and  added  to  the  hot  liquid.  It  is  important  to  avoid 
i«  ii«e  of  too  much  acid  ;  otherwise  thu  eerie  salt  may  be  reduced  through  the 
irraation  of  hydrogen  peroxide.  The  solution  is  now  reduced  to  room  temperature, 
id  dilated  to  100  c.c.  Decinormal  solution  of  ferrous  sulphate  is  now  run  in  until 
te  ddep  yellow  colour  is  entirely  discharged.  The  exceBs  of  ferrous  sulphate  is 
fterouned  by  running  in  decinormal  permanganate  solution  until  the  pink  tint 
lains  permanent  for  more  than  a  few  seconds.  The  number  of  c.c.  of  decinormal 
Biilphale  solution  required  per  gi-amme  of  subntaace  takeu,  multiplied  by 
h  gxres  the  percentage  of  cerium. 

Fairly  Eu:curate  results  may  also  be  obtained  by  digesting  the  ignited  oxides  with 
nnxu  iodide  and  hydrochloric  acid,  and  determining  the  iodine  liberated.  The 
icc  of  praseodymium  makes  the  results  high.  The  igniteti  oxides  from  half  a 
ime  of  oxalate  are  placed  in  a  100  c.c.  stoppered  bottle,  with  a  gramme  of 
potuslam  iodide  and  5  c.c.  of  hydrochloric  acid.  If  the  oxides  are  browu,  showmg 
■'•■  [TTesenco  of  didymium,  o  c.c.  of  water  are  also  added.  The  air  is  displaced  by 
.  J  n  dioxide,  and  the  bottle  is  placed  on  the  top  of  a  steam-oven,  and  rotated 
:.  -ioae  to  time  for  about  half  an  hour  until  solution  is  complete.  When  the  bottle 
^^col,  00  C.C.  oi  water  arc  added,  and  the  solution  is  titrated  with  decinormal  thio- 
wlptiato  solution  in  the  usual  way. 

lu  making  a  complete  examination,  determinations  may  also  be  made  of  the 
ouHc  acid  by  titration  with  pernjanganate  solution,  and  of  the  residue  left  on 
•  on,  which  should  consist  almost  entirely  of  the  oxides  of  cerium,  lanthanum  and 
'iidyuuum.  A.  M. 


TOXICOLOGICAL  ANALYSIS. 

•  ote  on  a  Method  of  detecting  Pree  Phosphorus.    F.  Uukerji.    (Ckcm, 

ii..  20o.| — The  method  depends  on  the  phosphoreiicence  of  phosphorus 

:  ited  with  hydrogen.     The  apparatus  used  consisted  of  a  throe-nocked 

^OoIlTe's  bottle ;  a  safety  funnel  dipping  into  the  liquid  in  the  bottle  is  fitted  in 

^oeck,  a  short  jet,  and  a  wide  tube,  about  11  inches  long,  and  closed  by  a  cork, 
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being  inserted  in  the  other  two,  bo  as  to  enter  the  bottle  for  a  short  distance  only. 
The  wide  tube  is  loosely  fitted  to  allow  traces  of  air  to  enter  the  bottle.  To  carr)^ 
out  the  teat,  zinc  and  dilute  sulphuric  acid  are  placed  in  the  bottle.  When  iha 
mixture  has  become  hot.  the  substance  to  be  examined  is  introduced,  and 
appearance  of  the  issuing  gas  observed  iu  a  dark  room.  If  phosphorus  is  presoni 
will  ^low.  If  the  cork  is  then  taken  out  of  the  wide  tube,  the  glow  will  sink  throi 
the  jet  and  appear  at  the  top  of  the  wide  tube,  but  it  reappears  at  the  jet  if  the 
is  replaced. 

The  test  is  at  least  as  delicate  as  that  of  Mitscherlich  ;  2  milligrammes  of  phos- 
phorus could  be  detected  in  the  presence  of  1 1*2  grammes  zinc,  2oO  c.c.  dilute  sulphuric 
acid,  and  30  c.c.  milk.  By  passing  the  vapour  through  silver  nitrate  solution,  the  ph( 
phorus  may  be  estimated  quantitatively.  Many  substances  which  interfere  with 
detection  of  phosphorus  by  other  methods^  especially  phosphorous  compounds,  do 
affect  this  one. 

Before  opening  the  bottle  used  for  the  experiment,  it  should  be  tilled  with  wi 

A.  G. 


Dotoction  of  Digitalis  in  Cases  of  Poisoning.     D.  Vitali.     (BolL  Chim.  Fc 
;y(X),  xxxix.,  597  ;  through  Chem.  ZeiL  Rep.,  1900,  301. y— Of  the  various  constitw 
of  digitalis,  digitoxin  exists  in  the  largest  proportion,  and  seems  to  be  the  body  w) 
is  best  sought  for  in  cases  of  poisoning.     To  test  the  possibility  of  detecting  x\ 
mixture  was  prepared  of  200  grammes  of  chopped  horseflesh.  100  grammes  of 
and  3  grammes  of  powdered  digitalis.     This  was  macerated  for  twenty-four  hoi 
evaporaLcd   to  dryness  on   the  water-bath,  and   the   residue  extractetl  twice 
70  per  cent,  alcohol.     The  liquid  was  filtered,  the  spirit  distilled  off.  the  aqa< 
portion  concentrated  to  half  its  bulk,  and  precipitated  with  lead  acetate,  remoi 
the  excess  with  sodium    sulphate  as  usual.     The  filtrate  was  made  alkaline 
ammonia,  and  extracted  with  chloroform.     On  evaporation  of   the  latter,  a 
residue  was  left,  which  was  again  taken  up  in  chloroform  and  treated  with  a  mixl 
of  1  part  of  ether  and  7  {)artB  of  petroleum  spirit  to  throw  down  the  digitoxin. 
precipitate  was  dissolved  in  alcohol,  evaporated,  and  taken  up  In  ether.     The 
matter  contained  in  the  ether  was  scarcely  visible,  but  it  gave  the  Keller  test 
was  dissolved  in  2  co.  of  a  solution  of  1  part  of  ferric  chloride  in  oOO  parts  of 
acetic  acid,  and  floated  on  strong  sulphuric  acid,  when  a  red-brown  colour  apj 
l>etween  the  liquids,  which  afterwards  changed  to  blue.     In  the  aqueous  liquid 
after  extraction  with  cliloroform.  digitonin  and  digitaliu  ought  to  be  found,  hut 
tests  failed,  and  they  are  probably  only  capable  of  being  recognised  when  large  d< 
of  digitalis  have  been  administered.  F.  H. 
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Modiflcation  of  Bitthausen's  Process  for  determming  Albumin.  F.  Bam- 
Btein.  {Liiiuiw.  Versucfust.,  1900,  liv.,  327;  through  CVicm.  Zcti.  h'cp.,  1900,  313.)— 
lofteiul  of  endeavouring  to  throw  down  the  precipitate  of  copper  oxide  and  albumin 
)v  completely  Deutraliziug  the  liquid  with  sodium  hydroxide,  the  present  author 
fers  to  add  a  measured  quantity  of  alkali  itisuthcient  to  throw  the  whole  of  the 
leopper  out  of  solution.  In  this  way  the  difficulty  of  exactly  neutralizing  a  coloured 
iii|jid  is  avoided,  the  solutions  are  more  easily  prepared  and  keep  better,  and  the 
iKe  of  alum,  which  is  inconvenient  with  substances  coutaining  much  potassium 
pbo«phate|  is  not  necessary.  One  or  2  grammes  of  the  sample  are  boiled,  or  heated 
for  tea  minutes  on  the  water-bath,  with  50  c.c.  of  water,  and  then  mixed  with  25  c.c. 
of  copper  sulphate  solution  containing  60  grammes  of  crystals  per  litre.  Twenty- 
are  o.c.  of  caustic  soda  (12>o  :  1,000)  are  next  introduced,  and  the  whole  is  allowed  to 
settle.  The  precipitate  is  washed  by  decantation.  then  brought  on  a  hlter,  and 
ffished  till  free  from  copper  and  sulphuric  acid.  The  nitrogen  in  it  is  finally 
Hlimated  by  the  Kjeldahl  process.  The  results  agree  well  with  those  obtained  by 
ihtt  Stuticer  method.  In  substances  such  as  tea,  tobacco,  etc.,  which  contain 
[Alk&loids  or  other  nitrogenous  constituents,  however,  rather  more  nitrogen  is  re- 
tOTtred ;  but  alkaloids,  etc.,  never  occur  in  surtioient  quantity  in  food-stuffs  to  render 
Udifttioction  between  them  and  the  albumin  requisite.  Barnstein's  process  does  nob 
throw  down  peptones  entirely,  but  the  basic  copper  precipitate  of  either  vegetable  or 
|aakDal  albumin  always  contains  more  nitrogen  than  Stut/.er'3  copper  hydroxide 
Itate.  as  might  be  expected.  F.  H.  L. 


Preparation  of  Paper  for  Microscopic  Examination.    W.  Herzberg.    {Mitth. 

JtcMn.  y&ritu^hsiintitalten,  Berlin,  190(»,  xviii.,  86;  through  Chem.  Zeii.  Uep.,  11)00, 

-In  order  to  obtain  tUe  tibres  in  a  ht  state  for  microscopic  examination,  unsized 

:— blotting,  filter,  and  "  half-stuflf,"  etc. — is  disintegrated  by  boiUng  in  water; 

"riaJs  containing  wool  are  treated  similarly.     All  other  varieties  are  boiled 

.  cent,  sodium  hydroxide,  cardboard  and  the  Uke  )^>eing  first  split  into  thin 

u>  allow  the  alkali  to  penetrate  more  thoroughly.     The  pulp,  which  is  already 

llow-ochre  colour  from  the  action  of  the  soda  if  wood-libre  is  present,  is  strained 

a  fine  sieve,  and  washed  with  water.     It  is  next  brought  into  a  wide-necked 

flacik,  half  full  of  water  and  containing  some  small  pebbles  ;  and  the  whole 

till  all  lumps  are  broken  down.     The  product  is  filtered,  and  is  then  ready 

evamitiation  cmder  a  power  of  150  diameters.    Two  stains  may  be  employed  to 

in  Uie  ideotitication  of  the  various  fibres :  (A)  potassium  iodide,  t2  grammes  ; 

I,  1*1'>  grammes  ;  glycerin,  2  c.c. ;  water,  20  c.c. ;  (B)  zinc  chloride,  20  grammes ; 

10  a<X  ;  potassiom  iodide,  2*1  grammes;  iodine,  0*1  gramme;  water,  5  c.o. : 

together,  clarified  by  subsidence,  and  treated  with  a  crystal  of  iodine.     The 

arv  M  follows : 
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LineQ,  hemp,  cottoD 


Wood-celluloBB,  Atiamsonia 
Straw-cellulose,  jute 
lOsparto 

Manila  .  . 


Wood-powder,  raw  jute,  etc. 


Straw-&tufr  . 


Black  to  dark  brown ; 

thin    scales    almost 

colourless. 
Gray  to  brown. 
Gray. 
Partly     gray,     partly 

brown. 
In  parts  gray,  brown, 

and  yellow-brown. 

Yellow-brown  and  yel- 
low, according  to 
thickness. 

Yellow-brown,  yellow, 
gray. 


It. 
Faint   to   strong  wine 
red. 

Blue  to  red-Wolet. 

Blue  to  blueviolot. 

Partly  blue,  partly  wine 
red. 

Blue,  blue-violet,  red 
violet,  dirty  yellow, 
and  groenish-yellow. 

Lemon  to  dark  yellow. 


Yellow,    blue,    bl 
violet. 

R  H.  LJ 


H 


Estimation  of  Starch  in  Fotatoos.  G.  Baumert  and  H.  Bode.  {Zeit.  angev. 
Chcni.,  U>iX),  1074  and  1111.) — The  authors  have  devised  a  method  for  determining 
directly  the  amount  of  true  starch  in  potatoes.  The  cellulose  is  first  removed  by 
digesting  iu  an  autoclave  and  filtering.  The  starcb  is  then  separated  from  nitro' 
genouB  and  other  substances,  by  precipitation  with  alcohol  in  alkaline  solution.  U  w 
thus  obtained  mixed  only  with  a  Little  inorganic  matter.  The  weight  of  stai 
is  found  by  determining  the  loss  on  ignition. 

Of  the  finely-ground  air-dry  material,  3  grammes  are  weighed  out  and  stii 
with  50  c.c.  of  water  in  a  |>orcelaiu  beaker.    This  is  allowed  to  stand  about 
an  hour,  with  occasional  stirring ;  then  tbe  hquid  is  decanted  off  through  a 
asbestos  filter.     The  filter  is  put  back  in  the  beaker,  50  c.c.  of  water  are  adi 
the  beaker  is  covered  and  is  heated  for  three  and  a  half  hours  in   a  Soxhlet  ai 
clave  at  about  3  atmospheres  pressure  (not  more).     Wben  cool,  the  contents 
transferred  into  a  ii-W  c.c.  flask,  washing  in  with  boiling  water.     This  is  then  boi 
for  ten  minutes,  allowed  to  cool,  aud  filled  up  to  the  mavk-     It  is  thoroughly  mil 
100  c.c.  are  filtered  off,  aud  10  c.c.  of  10  per  cent,  caustic  soda  solution  are  adde( 
the  filtratCj  whereon  the  opalescent  liquid  becomes  clear.     Twenty  five  c.c.  of 
and  100  c.c.  of  alcohol  (94  to  9H  per  cent.)  are  stirred  together  in  a  beaker ;  hi 
the  precipitate  collects  together  about  a  gramme  of  finely-divided  asbestos  is  adf 
and  the  liquid  is  stirred  vi'.;orou8ly  until  the  precipitate  settles  quickly,  leaving 
solution  clear.     If  this  does  not  occur  in  about  a  miuute,  more  asbestos  should 
added.      The  liquid  is  now  decanted  on   to  an  ignited  asbestos  filter,  and  di 
through.     The  precipitate  is  stirred  with  yO  per  cent,  alcohol,  brought  on  to 
filter  and  washed,  taking  care  not  to  press  the  precipitate  or  to  allow  it  to  hi 
dry.     The  beaker  is  washed  round  with  3  to  6  c.c.  of  5  per  cent,  hydrochloric 
25  to  30  u.c.  of  alcohol  are  added  to  reprecipitate  starch,  and  this  is  pouredj 
to  the  filter,  which  is  now  washed  first  with  80  per  cent  alcohol,  then  with  abi 
alcohol,  and  finally  with  dry  ether.    The  filter-tube  is  then  dried  to  constant  w< 
at  120'  to  130'.  with  a  cunont  of  air  passing  through  it.     After  weighing,  the  tul 
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ignited  with  a  current  of  air  oi*  oxygen  passing  through,  and  then  again  weighed, 
The  loaa  of  weight  is  the  quantity  of  true  starch  in  ,\  gramme  of  the  air-dry 
oiftterJAl. 

The  method  gives  concordant  results,  which  agree  with  those  obtained  by 
inverting  and  estimating  the  starch  fts  dextrose.  In  a  sample  of  purified  starch, 
KO'Sd  per  cent,  was  found,  as  against  8o'17  per  cent,  estimated  by  diiference  after 
deteraiiiing  the  moisture  and  impurities.  A.  M. 


Digestion  and  Assimilation  of  Pentoses  and  Furfuroids.  C.  F.  Cross, 
K.  J.  Bevun.  and  J.  S.  Remington.  {Jcuru.  Auwr.  Oi^m.  Soc,  1900,  t>30.)— The 
&utlior&  have  i}erformed  digestion  experiments  with  the  furfuroid-yielding  constituents 
of  plant  tissues,  which  are  generally  termed  pentosans,  but  which  the  authors  prefer 
to  call  furfuroids.  Theae  were  extracted  from  brewers'  grains  by  digestion  with 
I  per  cent,  sulphuric  aeid  at  130^  C. .  and  purified  by  neutralizing,  filtering,  eva[>orattng. 
The  extract  when  tested  by  distillation  with  hydrochloric  acid  gave  3*95  per  cent,  of 
,fQifa7ol.  c&lculated  on  the  dry  weight.  It  was  found  that  the  product,  mixed  with 
in,  bread,  and  fresh  vegetable  food,  was  practically  entirely  assimilated  when 
iinistered  to  rabbits.  A.  M. 

Digestibility  of  some  Non-nitrogenous  Constituents  of  Certain  Feeding 
Siuff*,  G.  8.  Prape.  {Jotirn.  Amer,  Chem,  Soc.,  vol.  xxii.  [9],  pp.  543-5o2.)— The 
conclusions  drawn  by  the  author  from  the  experiments  detailed  in  the  paper  are  that 
the  sugars  in  feeding  stuffs  are,  as  a  rule,  completely  digested,  and  their  determina- 
tioo  is  of  special  importance  in  the  case  of  hay  and  cotton-seed  meal.  The  average 
digeUibility  of  pentosans  (thirty-four  samples)  is  64'2,  or  in  eight  samples  of  timothy 
bay  53'9.  The  order  of  digestibility  of  the  non-nitrogenous  extractive  matter  is 
(1)  sugars,  (2)  starch,  (3)  pentosans,  (4)  residue.  The  pseudopentosans  of  crude 
jfbre  are  less  digestible  than  the  residue,  whilst  the  latter  is  sometimes  more 
Lible,  in  other  cases  less  so,  than  the  residual  non-nitrogonous  extract.  Crude 
may  undergo  such  alteration  in  the  digestive  process  as  to  appear  as  non- 
Bitrogenous  extract  in  the  excrement,  and  its  estimation  is  less  important  than  that 
ltd  flogftr,  starch,  and  pentosans.  C.  8. 


Kxtraotion  of  Fat  from  Animal  Organs.  G-.  Bosenfeld.  {Centralb.  inyi.  Med.^ 
UOO.  xxL.  833  ;  through  Chem.  Zeit.  Hep.,  1900,  250.)— It  is  well  known  that  mere 
)tion  with  ether  does  not  suffice  to  recover  all  the  fat  from  animal  organs. 
and  Donneyer  have  suggested  submitting  the  materials  to  a  previous  peptic 
^eslion.  and  then  treating  with  ether :  but  the  process  is  tedious  and  complicated. 
.Lr*<:titig  the  organs  for  six  hours  with  chloroform  in  a  Soxhlet.  the  results  are 
\.x  to  those  of  the  Dormeyer  process :  but  still  higher  figures  are  obtained  if 
py  are  tiret  boiled  for  a  short  time  with  alcohol.  The  tiual  solution^  are  evapor- 
\t  the  residue  placed  for  a  time  in  a  drying  oven,  then  dried  thoroughly  in  the 
daaocator,  taken  up  once  more  in  cold  absolute  ether,  evaporated  and  dried  again, 
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thus  insuring  that  only  substances  really  soluble  in  ether  are  weighed.  Neverthe- 
less, the  products  of  these  various  methods  exhibit  differences,  especially  in  their 
iodinu  values.  F.  H,  L. 


J 


i 


Satimatiou  of  Carvone  in  Essential  Oils.  J.  Waltber.  (Pharm.  C.  H.,  19 
\U.,  613;  through  Chem»  Zeit,  Bep.^  1900,  313.)  — Carvone  is  the  valuable  ingredient  of 
the  oils  of  mint  and  caraway.  Tt  may  be  determined  by  converting  the  ketone 
into  oxime,  and  titrating  the  excess  of  hydroxylamine  employed.  Two  to  o  grammes 
of  oarvone,  or  oil  containing  it,  are  mixed  with  10  grammes  of  a  fresh  aqueous  solution 
(2:3)  of  hydroxylamine  hydrochloride;  25  c.c.  of  alcohol  free  from  aldehyde  and 
3  grammes  of  sodium  bicarbonate  are  added,  and  the  whole  is  placed  on  a  boili 
water-bath  under  an  upright  condenser  for  hall  an  hour.  When  cold,  6  c.c. 
1*12  hydrochloric  acid  are  introduced,  and  the  liquid  is  brought  into  a  5tX)  c.c.  flas' 
nosing  the  apparatus  with  dilute  HCI.  The  solution  is  diluted  to  the  mark,  filtered, 
and  in  20  or  oO  c.c.  of  the  filtrate  the  unused  hydroxylamine  is  titrated  with 
deciuormal  sodium  hydroxide,  1  c.c.  of  the  latter  being  equivalent  to  O'Olo  gramme 
of  canone.  F.  H.  L. 

Investigation  of  the  Value  of  the  Halphen  Colour  Test  for  the  Detection 
of  Ootton-seed  Oil.     Rosier  D.   Oilor.     {Ainer.   Ciiein.   Joii-m.,  xxiv.,  Soo.) — The 
author  has  thoroughly  investigated  the  reliability  of  the  test.     As  i*8commended 
him,  it  consists  in  heating  10  c.c.  of  the  oil  or  melted  fat  under  examination  wij 
10  C.C.  of  amyl  alcohol,  and  10  c.c.  of  carbon  disulphide  containing  1  to  2  per  cent 
dissolved  sulphur  in  a  boiling-tube,  at  first,  with  frequent  agitation,  in  a  steam-bat 
and  then,  after  the  violent  boiling  ha?  ceased,  in  a  boiling  salt-water  bath  (temp.  II 
to  110*^')  for  from  forty-five  minutes  to  three  hours,  according  to  the  quantity  of 
present,  the  tube  being  occasionally  removed  and  shaken.     As  little  as  1  per  cent, 
cotton  seed  oil  will  give  a  beautiful  crimson  wine  coloration  in  twenty  minutoa. 
the  mixture  is  heated  for  too  long  a  time,  a  misleading  brownish-red  colour,  due 
burning,  may  be  produced. 

The  reaction  does  not  appear  to  be  produced  by  any  other  of  the  common  edil 
oils  or  fats,  nor  by  the  various  fillers  and  colourings  used  with  hog  fats.     It  is 
sensitive  with  fresh  than  with  old  fats,  and  a  faint  colour  is  still  given  by  fresh  iar< 
containing  only  i^^  per  cent,  of  cotton-seed  oU,  noticeable  when  compared  with  a  blai 
test';  with  }  per  cent,  it  is  perfectly  reliable. 

The  teat  may  be  directly  applied  to  the  soap  or  fatty  acids  of  a  fat  mixture 
high  percentages  of  cotton  oil,  if  not  too  deeply  coloured,  but  the  reaction  is  not 
delicate.     It  may  also  be  used  as  a  test  for  free  sulphur.     The  author  gives  tabh 
showing  the  results  obtained  with  various  mixtures.  A.  G. 


Acid    and    Saponification    Values    of    some    Copals.       W.    Lippert 
H.  Bei^sigcr.      {Ze^U.  amjuw.  Clieni.,   V,H){\  10i7.)~To  determine  th-^   acid  rail 
10  c.c.  of  chloroform  are  poured  upon  1  gramme  of  the  copal,  and  after  standings 
hours  25  c.c.  of  alcohol  are  added.     If  the  copal  does  not  dissolve,  it  is  m 
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use  ether,  or  ether  and  alcohol  When  Bolatiou  is  complete,  it  u  titrated  with  eemi- 
Qorm&l  alcoholic  potash,  using  phenolphthalein  as  indicator. 

To  determine  the  saponification  value,  the  copal  is  heated  with  alcohol  and 
Either  (chloroform  must  not  he  used),  excess  of  standard  alcoholic  potash  is  added, 
And  the  determination  is  carried  out  as  usual. 

The  ethef  value  is  the  difference  between  the  aoid  and  saponification  values.  In 
the  eaee  of  Manila  copal,  and  perhaps  in  other  cases,  it  is  due^  not  to  esters,  but 
fiobablj  to  lactouic  bodies. 


^^^       Cop&I. 

Acid  Value. 

8aponilica- 
tion  Vulue. 

Etber 

Value. 

Ueuuirlu 

W  .Vngola,  white 

59-Cl    ]       — 



Williams  found  acid  value  57 

1               red 

90       \  148-152 

58-62 

Schmidt  and  Krban  found  saponifica- 
tion value  148 

HteHiUft 

48             — 

— 

Fine  glassy  yellow  lumps 

^^^HjBwkkBttt  ... 

61-62 

111-126 

50-64 

Clear  yellow  balls 

^^^r^  ordinary 

84-87 

— 

Contains  dirt 

Br&al,  elect 

153-158 

148-157 

1-5 

Splendid  pale  yellow  balls 

Cameroon 

106-109 

Easily  soluble  iu  alcohol 

1     Cowry,  elect 

81 



Not  quite  transparent 

m      M      light    ordi- 

63-64 

95-109 

32-39 

Williams  found  saponitication  value 

1     nary 

64-2 

,t      dark 

66'5-70 

DMnmar 

33  35 

Completely  soluble  in  turpentine 
Easily  soluble  in  alc.-chloroform 

Madagascar 

m 

— 

Muila,  elect 

103-111 

147-152 

44-50 

Hard,  easily  soluble  in  alcohol 

„      BoL  spirit 

144-148 

— 

— 

Soft,        ,.            „            „ 

Sierra  Leone 

78-82 



— 

Small  light  balls 

iianzibar  ... 

— 

88-102 

— 

Characteristic  "  goose-skin  "  appear- 
ance 

Copals  are  practically  always  melted  before  being  used  for  making  lacquers,  etc. 

iThe  behaviour  on  melting  is  therefore  the  most  important  property  to  determine. 

ISie  quantitative  reactions  described  are,  however,  useful  for  detecting  adulterants. 
Anifieial  resins  are  made  by  heating  colophony  with  glycerin,  thus  producing 
n  of  the  resin  acids.     The  products  thus  obtained  should  have  an  acid  value  not 
than  20.  A.  M. 


''oluiuetrlc  Method  for  the  Estimation  of  Carbon  Monoxide  in  Coal  Oaa. 
fmJts.  H.  Raken,  and  P.  C.  E.  M.  Terwogt.  (Zeits.  ari^ew.  Ckein.,  1000,  1002.) 
—After  other  consiitueuts  have  been  absorbed  by  potash,  fuming  sulphuric  acid  and 
phosphorus,  the  carbon  monoxide  is  absorbed  by  means  of  the  Eurrangement  described 
br  the  authors.  This  consists  of  a  U-tuhe  filled  with  solid  iodic  anhydride.  This 
iobe  ib  connected  on  the  one  side  to  the  Hempel  burette,  and  on  the  other  to  »  pipette 
MrtAiDiag  potash  solution.  The  gas  is  passed  several  times  backwards  and  forwards 
thimigh  the  U-tubc,  by  which  means  the  carbon  monoxide  is  oxidized  to  carbon 
I,  which  is  absorbed  by  the  potash — OCO  4- 1,0^  =  500, +  1^  A.  M, 
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INORGANIC    ANALYSIS 

On  the  Qualitative  Separation  of  Nickel  from  Cobalt  by  the  Action"  of 
Ammonium  Hydroxide  on  the  Ferrioyamdes-  Philip  £.  Browning  and  John 
B.  Hartwell.  {Zeit.  Anorg.  Chcm.,  1900,  xxv.  323. )— The  authors  urge  two  objections 
against  F.  W.  Clarke's  method  (Avier.  Journ.  Sci.,  xlviiL,  67) :  first,  the  difficulty  of 
obtaining  a  good  filtration  from  the  cobalt  ferricyanide  ;  and.  second,  the  large  amount 
of  sulphur  thrown  down  on  the  addition  of  ammonium  sulphide  to  the  filtrate.  S 

The  following  modification  does  not  sufFer  from  these  defects  :  To  not  more  thai^ 
O'l  gramme  of  the  mixed  salts  dissolved  in  5  c.c.  of  water,  a  few  drops  of  a  solution 
of  alum  are  added  ;  the  solution  is  then  neutralized  with  ammonia,  acidtilated  with 
aoetio  acid,  0-5  gramme  of  potassium  ferricyanide  added,  the  Liquid  agitated,  and 
filtered  after  the  addition  of  5  c.c.  of  strong  ammonia.  Cobalt  is  recognised  by  the 
colour  of  the  precipitated  ferricyanide.  and  nickel  is  indicated  by  the  black  precipitate 
of  niokelic  hydroxide  obtained  in  the  filtrate  on  heating  it  to  (oiling  with  a  stoall 
piece  of  sodium  hydroxide.  By  this  method,  as  little  as  0-0002  gramme  nickel  can 
be  detected  in  the  presence  of  0*0o  gramme  cobalt  sulphate.  A.  G.  L. 


4 


The  lodomotric  Estimation  of  Arsenic  Acid.    F,  A.  Gooch  and  J.  C.  Uorris. 

{^eit.  anorg,  Citem.,  1900,  xxv.,  227.) — By  the  action  of  a  soluble  arsenate  on 
soluble  iodide  in  acid  solution,  the  arsenic  acid  is  reduced  to  arsenious  acid  more 
less  completely  according  to  the  conditions.     In  order  to  make  the  reaction  complet 
it  is  necessary*  to  remove  the  iodine  set  free.     This  may  be  done  either  by  running  ix 
thiosulphate  or  hy  evaporating  down,  the  last  traces  being  then  removed  by  oftrefi 
addition  of  sulphurous  acid.      After   reduction  the  arsenic  can  be  determined 
neutraUzing  with  a  bicarbonate  and  titrating  with  iodine,  the  arsenious  acid 
thus  reoxidized  to  arsenic  acid. 

Methods    based  on    reduction   with  thiosulphate  give  inaccurate  results, 
account  of  other  reactions  taking  place,  whether  the  determination  be  made  by  dir( 
titration   with   thiosulphate  or  hy  titration  with    iodine  after  neutralization.     Tl 
iodide  becomes  oxidised  by  the  air,  and  the  thiosulphate  is  acted  upon  by  the  aoi< 
On  the  other  band,  by  evaporating  the  iodine  off  accurate  results  may  be  obtained. 

The  arsenate  is  heated  in  an  KrleDmeyer  fiask,  with  an   excess  of  potasaii 
iodide  (0'5  gramme  more   than    is    theoretically   required)  and    10    c.c.    of   dilul 
sulphuric  acid  (1:1).  the  total  volume  of  the  Uquid  l)eing  50  to  75  c.c.    The  liquil 
is  boiled  until  iodine  vapour  can  no  longer  be  seen,  and  is  then  decolorized  by  tl 
careful  addition  of  sulphurous  a.cid.     It  is  now  rapidly  diluted  with  cold  water  ani 
cooled,  nearly  neutralized  with  caustic  potash,  and  then  entirely  ueutralized  wil 
potaHsium  bicarbonate.    Finally  starch  is  added  as  iudicator,  and  the  reduced  aei 
is  titrated  with  iodine  solution.  A.  M. 


Investigation  of  Millon's  Beagent.     W.  Vatibel.     (Z&ii.  an^Mv.  C^^m.,  11 
112J5.)— This  reagent  is  prepared  by  dissolving  1  part  of  mercury  in  I  part  of 
faming  nitric  acid  f specific  gravity  1-4),  warming  and  adding  2  parts  of  dlstlUl 
water.     With  phenol  and  certain  substituted  phenols  in  aqneous  solution   it  gii 
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ind  precipitate.  The  author  finds  that  the  reaction  only  t&kee  place  if  there  be 
tnabatituted  hydrogen  atoms  in  both  an  ortho-  and  a  meta-  position  relative  to  the 
hydroxyl  ^roup.  It  does  not  take  place,  therefore,  with  di-ortho-  ordi-iueta-  substituted 
[ibenols.  Of  the  naphthols  and  those  of  their  derivatiyes  examined,  jS-naphthol  was 
ibeonly  one  which  gave  the  characteristio  precipitate. 

The  reaction  is  due  to  the  presence  of  mercurous  nitrate  and  nitrous  oxide, 
n  lodiam  hydroxide  be  added,  the  red  precipitate  dissolves,  giving  a  red  solution. 

A.   M. 


The  £8timation  or  Tungsten  in  Steel  and  Steel-making  Alloys.  Fred 
Xbbotaon  and  Harry  Brearley.  (Cfiem,  News,  Ixxxii.,  2'2i..) — The  powdered  steel  is 
heated  with  hydrochloric  acid  (JOG  c.c.  for  /i  grammes  steel)  just  short  of  boiling, 
ud  a  minimum  amount  of  nitric  acid  gradually  dropped  in,  until  the  sample  has 
completely  dissolved  and  all  the  iron  is  in  the  ferric  condition.  The  solution  is  then 
boded  till  WO3  just  begins  to  separate,  diluted  with  twice  its  volume  of  water,  and 
i^ioin  boiled,  when  all  the  WO^  except  2  or  3  milligrammes  will  be  precipitated.  In 
Ife  ignited  precipitate  SiO.,,  is  estimated  by  means  of  HF,  and  then  traces  of  FoO., 
>ad  CtjO^,  after  fusion  with  sodium  carbonate.  The  process  is  rapid,  and  results 
obtaiiMd  with  it  are  only  about  005  per  cent,  too  low. 

Fcrro'Tunrjst€7i  Alloys. — As  at  most  only  2  grammes  can  be  handled,  the  error  of 
Ibe  above  method  amounts  to  about  1  per  cent,  of  the  tungsten.  For  an  accurate 
•ulysis  the  solution  of  the  alloy  is  evaporated  to  dryness  on  the  water-bath,  the 

ne  boiled  with  dilute  hydrochloric  acid,  and  the  WO^  +  SiOo  filtered  off.     Any 

bdenum  present  will  he  in  solution. 

Nifk^l-Tujujsten  Alloys. — The  powdered  alloy  is  dissolved  in  HF  and  HNO3,  and 
iwiporated  with  sulphuric  acid  till  fumes  of  the  latter  come  off.  After  diluting, 
WO,  is  filtered  ofiT,  and  nickel  estimated  by  the  cyanide  process  in  the  filtrate.  For 
plate  analysis  the  sample  is  treated  like  a  ferro- tungsten,  molybdenum 
Ittimaied  as  PbMoO^,  and  nickel  with  potassium  cyanide. 

yst^n- Molybdenum  StceU. — The  following  method  gives  good  results  :  The  steel 
«aiaj4«:ilved  as  in  the  case  of  tungsten  steels,  the  solution  just  evaporated  to  dryness, 
Ut  ntsidue  boiled  with  dilute  hydrochloric  acid,  WO,  filtered  ofi',  and  in  the  filtrate 
aoilybdenam  and  iron  are  separated  with  sodium  hydroxide  {Chem.  News,  Ixxju.,  269). 

Tuf^Aten   Powders. — The   authors   have   noticed   the  presence  of  peculiar   red 
ojiSaIs,  possibly  of  timgsten  bronze,  which  they  have  not  been  able  to  estimate 
tely.  A.  G.  L. 


Decerminatlon  of  Ferrous  Iron  in  Minerals.  W.  F.  Hillebrand  and  H.  N. 
{Jaum,  Anier,  Chem,  Soc.,  1900, 625.) — Mitscherlich's  method  of  heating  the 
rith  sulphuric  acid  in  a  sealed  tube  gives  high  results,  if  any  sulphides  be 
IL  This  is  due  to  the  fact  that  the  ferric  iron  is  reduced  by  the  sulphides. 
reaults  are  obtained  by  Cooke's  hydrofluoric  acid  method.  Thu  sihoate  ii 
iposod  by  heating  for  an  hour  in  a  large  platinum  crucible  on  the  water-bath, 
dilate  sulphuric  and  hydrofluoric  acids.    The  cooled  contents  are  poured  into  a 
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platinum  dish  containing  water,  and  rapidly  titrated  with  permanganate  nearly  to  the 
end.  If  aulphidefi  be  present,  the  solution  is  now  filtered  through  a  filter-pi^ter 
•appdried  on  a  platinum  cone.  The  titration  is  then  carried  to  the  end.  The  pink 
colour  will  only  be  transitory,  because  the  hydrofluoric  acid  acts  on  the  excess  of 
f)ermaDganate.  A.  M.^ 

JBatimation  of  Pyrrhotite  in  Fyrites  Ore.  F.  B.  Carpenter.  (Jaunt.  Amtr^ 
Chem,  .Soc.,  1900,  r>34.)— The  presence  of  pyrrhotite  (Fe^S^  is  shown  by  its  adherij 
to  a  magnet.  The  author's  method  for  estimating  it  is  based  on  the  fact  that  pyril 
(FeSj)  is  practically  insoluble  in  concentrated  hydrochloric  acid,  whereas  pyrrhodi 
is  soluble.  The  quantity  of  material  insoluble  In  hot  concentrated  hydrochloric  acid 
is  determined  ;  from  this  the  silica  is  deducted.  From  the  percentage  of  pyrites  thus 
obtained,  and  the  total  sulphur,  the  percentage  of  pyrrhotite  is  then  calculated. 

A.  M". 


oW 
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A  New  Method  for  the  Determination  of  Alominium.  E.  T.  Allen 
V.  H.  Oottsohalk.  {AftieK  Otem,  Joum.,  xxiv.,  292.) — The  method  depends  on  the 
precipitation  by  carbon  dioxide  from  the  solution  of  an  alaminate  of  a  basic  carbonate 
of  aluminium  containing  a  little  alkali,  which  is  converted  into  the  normal  hydroxide 
when  boiled  with  water  containing  some  ammonium  salt.  The  authors  state  that  the 
hydroxide  obtained  in  this  way  is  much  denser  and  more  easily  washed  than  the 
ordinary  precipitate  obtained  with  ammonia,  and  that  consequently  much  largsc 
quantities  can  be  handled.  Accurate  results  are  also  obtained  in  tbe 
sulphates,  hot  alkaline  earths  and  Uthium  must  be  absent. 

For  the  detenniaation  the  aluminium  solution  is  neariy  neotralized 
ammonia,  if  add,  and  a  fresh  solution  of  potaseiom  hydrate  ran  in  from  a 
ontil  the  precipitate  is  completely  redisaolved.  The  quantity  of  potassium  h; 
added  shoold  be  known,  so  that  the  amount  of  the  impahtiee  tsiliea.  iron,  alumina} 
may  be  dedoeled  from  the  weight  of  ahimisa  obtained.  Tbroagb  the  ^k^tir^ 
sotvtioa  a  stream  ol  cartMNi  dioxide  is  then  passed  for  some  time,  the  prectpitats 
tfaaflfoted  to  a  filter,  washed,  r«pUoed  in  the  original  beaker,  and  boiled  with  abo«t^ 
900  e.«.  ol  wwler  '*'^^™^c  a  little  ■mmnniqm  ohloride  or  nitxate  for  two  or 
rnhmtoa  Tbm  icpM  ui>en<  fiqotd  is  Ibeo  deeaoted  thioo^  aaolber  filler,  using 
fillerpoffip,  the  boiling  and  decantation  repeated  onee  or  twice,  axid  the  all 
hydrcudde  finally  wiebed  with  water,  ignited,  weigjbed,  re-ignited  aod  rewei 
The  «Mti^  error  of  the  method  is  kos  than  <H)1  per  eent.  ((MM5  to  0<XH  per 

A.  O. 


Itatwininatioa  of  Free  Alkah  in  Soap.     R  S.  DiTlne.     f/f*trm.  Amr.  C) 
S0C.  190SK  698.) 

Thief  i^«i  dtUC — Two  ^aaunoi  of  the  sample  are  boiled  fnr  naii  an  u.>ur 
80«i«ioCalBahol  aad  a  miaiiiii  tteeaa  of  a  elaiidafd  aleoholie  eohitioct  of 
tbe  oxaoM  of  acid  m  then  dftfirminwT  by  vith  caostio  eoda. 

The  aetd  abeocbea  ^  ^^.^Taleot  to  tho  total 
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Cauttk  Alkali — Two  grammee  of  the  sample  are  dissolved  tn  50  c.e.  of  alcohol, 
I  alight  excess  of  barium  chloride  is  added,  and  the  solution  is  heated  for  a  few 
minutes.  It  is  then  titrated  with  standard  stearic  acid  solution,  using  phenol- 
phthaleio  as  indicator.  The  titration  must  he  performed  slowly  with  constant  agita- 
tion.    The  acid  added  is  directly  equivalent  to  the  caustic  alkali.  A.  M. 


A  New  Indicator  for  Aoidlmetry,  and  its  Application  to  the  Determina- 
m  of  Alkali-metal  Carbonates  and  Bono  Aoid.  J.  Wolff.  {Zeit.  fur  VntcrsHch. 
Siihr.  und  Genussmiftcl,  1900,  iii.,  600-605.) — The  author's  proposal  ia  based  upon 
far.t  that  if  salicylic  acid  be  dissolved  in  an  excess  of  sodium  hydroxide  with 
addition  of  a  little  ferric  chloride,  and  the  excess  of  alkali  be  then  titrated  with 
Iphuric  acid,  a  blood-red  coloration  changing  to  violet  in  produced  when  the  point 
of  saturation  is  reached.  Observations  show  that  the  exact  point  of  neutralization 
soincides  with  the  production  of  the  blood-red  colour.  The  reaction  is  not  only 
noeedingly  delicate,  but  its  sensitiveness  increases  with  the  dilutiou  of  the  solutions. 
The  author  prepares  the  indicator  as  follows  :  Six  grammes  of  sodinm  salicylate  are 
dissolved  in  25  c.c.  of  distilled  water,  and  a  dilute  solution  of  ferric  chloride  is  added 
drop  by  drop  until  a  slight  permanent  turbidity  is  produced.  The  solution  is  then 
filtered,  made  up  to  200  c.a,  and  divided  into  two  equal  parts,  one  of  which  is  ad- 
joftted  with  soda  to  the  point  indicated  by  che  production  of  a  dark  orange  colour, 
and  ibe  other  with  acid  to  the  point  indicated  by  the  production  of  a  red.  The  two 
lolntious  are  then  mi.xed  together,  and  10  grammes  of  sodium  salicylate  added. 

The  author  specially  recommends  the  indicator  for  use  in  determining  potassium 
tod  sodium  carbonates.  It  at  first  colours  solutions  of  these  salts  yellow,  but  as 
eubooic  acid  becomes  liberated,  the  colour  changes  to  red,  and  finally,  with  the 
ili^test  excess  of  sulphuric  acid,  to  violet.  Re  also  applies  it  to  the  ^determination 
of  boric  Bcid  in  borax,  and  to  the  analysis  of  mixtures  of  boric  aoid  and  borax.  To 
ftn  «xact  quantity  of  the  substance  dissolved  in  water^  a  known  excess  of  normal 
ffalphuric  acid  is  added,  and  the  solution  titrated  with  normal  soda  by  the  aid  of  the 
todicaior.  Glycerin  is  then  added,  and  the  solution  again  titrated  with  soda,  using 
pbeoolphthalein  as  the  indicator.    The  test  results  given  are  good.        H.  U.  B.  S. 


REVIEWS. 

TiOTOK  VON  Richter'b  Ouganic  Chemistby  ;  OR.  The  Chemibtky  of  thk  Carbon 
Compounds.  Edited  by  Professor  R.  Anschctz,  University  of  Bonn  (assisted 
b\  Ur.  G.  Schrotteb).  Authorized  translation  by  Professor  EtxiAji  F.  Smith. 
I'mversity  of  Pennsylvania.  Third  American,  from  the  eighth  German,  Edition. 
Volume  II.:  CarbocycUc  and  Heterocychc  Series,  Pp.  671.  London;  Kegan 
Paul,  Trench,  Tnibner  and  Co..  Ltd..  1900.     Price  Ids. 

The  volume  before  us  completes  the  third  American  edition  of  "  Richter's  Organic 
Ch«m;stry."  It  deals  not  merely  with  aromatic  compounds,  i.e.,  derivatives  of  benzene 
Mii  allied  Babetances^  but  with  all  compounds  whose  constitutional  formula?  are 
opTMeoted  by  closed  chains  or  rings.  It  may  be  mentioned,  however,  that  the 
i^^ftd  alioyclic  compounds  (for  example,  certain  lactones),  which  are  closely  related 
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to,  And  derived  by  simple  reactions  from,  members  of  the  aliphatic  series,  are 
catalogued,  their  general  properties  having  been  dealt  with  in  the  first  volaoie. 

Bearing  in  mind  that  the  literature  of  the  aromatic  compounds  alone  is  mor« 
ToluminouB  Chan  that  of  all  other  departments  of  chemistry  taken  together,  the  ecope 
of  a  work  such  as  the  one  before  us  presents  considerable  difficulties.  The  editor 
certainly  deserves  the  highest  praise  for  the  discretion  he  has  exercised  in  it^M 
direction.  Not  only  has  the  number  of  pages  in  the  two  volumes  been  ke^^ 
remarkably  even»  but  the  matter  is  dealt  with  in  a  manner  as  it  should  be  io 
companion  volumes.  We  have  already  observed,  in  dealing  with  the  first  volume, 
that  the  work  has,  in  a  sense,  outgrown  the  scope  of  a  text-book^  and  it  will  doubtlest 
serve  many  as  a  book  of  reference.  In  this  connection  the  references  to  the  literature 
form  an  important  feature,  and  it  is  to  be  regretted  that  some  of  these  refer  to 
abstracts,  and  not  to  the  original  papers.  Instances  may  bo  cited  in  the  references 
given  to  G.  Goldschmidt'a  work  on  papaverine,  and  that  of  W.  H.  Perkin  junior  on 
berberine. 

The  volume  appears  commendably  free  from  typographical  errors,  and  thft 
translator  has,  on  the  whole,  executed  his  task  satisfactorily ;  yet  the  diction  is  not 
faultless,  and  we  could  point  to  several  passages  which  are  by  do  means  dear. 

A.  R 


Chemistry  ;  an  Exact  Mechanicax  Philosophy.    By  F.  G.  Qdwa&d& 
by  J.  and  A.  Churchill,  London.     Pp.  xii  and  100.     Price  3b.  6d. 
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By  a  space  representation  of  the  forms  of  atoms,  the  author  seeks  to  exp\ 
their  properties.    He  assumes  that  all  matter  is  built  up  of  tetrabedra  :  ether 
snpposed  to  consist  of  single  tetrahedra,  hydrogen  of  two  tetrabedra  joined  toget 
and  the  other  elements  of  a  number  of  tetrabedra  approximately  twice  the  n 
expressing  their  atomic  weight. 

The  mode  of  grouping  the  tetrabedra  adopted  gives  a  more  or  less  well-m 
periodic  recurrence  of  similar  forms  with  sunk  or  raised  facets ;  the  sunk  i 
predominating  in  the  acidic  elements,  and  the  raised  facets  in  the  metallic  atoms, 
theory  of  molecules  is  rejected,  and  compounds  are  supposed  to  consist  of  ato 
groupings,  in  which  the  metallic  atoms  with  their  raised  facets  vibrate  to  and 
between  the  sunk  facets  of  the  acidic  atoms. 

The  theory  is  attractive,  and  will  doubtless  be  accepted  as  the  one  and  on 
BolutioD  of  the  laws  of  Nature  by  those  who  are  able  to  reconcile  the  few  seeming 
adverse  facts  with  the  author's  views.     It  is  not  strikingly  obvious  how  the  a 
tetr&hedra  composing  the  ether  can  be  imponderable,  despite  the  autlior's  exp! 
tioD,  while  the  tetrabedra  when  grouped  are  ponderable.     Many  people  will  refuse 
admit  that  the  atomic  weights  of  oxygen,  chlorine,  iodine  and  cadmium,  gene 
accepted,  are  incorrect  to  about  1  per  cent,  of  their  value  ;  others  may  fail  to  see 
reason  for  the  distortion  of  the  tetrabedra,   which  occurs   in  all  elemeuts  ax 
hydrogen ;  and  the  sceptical  may  even  ask  whether  the  periodicity  is  not  the 
of  choice  of  groupings  rather  than  a  natural  sequence. 

The  work  undoubtedly  opens  up  a  new  vista  in  the  domain  of  science,  and 
reader  who  masters  the  author's  theory  will  not  only  broaden  his  mind,  but 
appreciate  the  great  labour  involved  in  the  elaboration  of  the  conclusions. 

H.  D.  K 
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OBITUARY   NOTICE. 


'^THE  LATE  DR.  W.  SEDGWICK  SAUNDERS. 

January  16  ocourred  the  death  of  Dr.  W.  Sedgwick  Sauuders,  who,  since  1874, 
'beld  the  important  positions  of  Medical  Ofiicer  of  Health  and  Public  Analyst  for 
the  City  of  London,  succeeding  Dr.  Letheby. 

Dr.  Saunders  was  horn  near  Tavistock  in  1824 ;  studied  medicine  at  St.  Thomas's 
Hoepital ;  entered  the  Army  as  Surgeon,  and  nerved  in  the  West  Indies  and  North 
America ;  then  acted  as  Medical  Officer  to  the  Military  Prison  at  Rochester.     After- 
wards he  commenced  practice  as  a  surgeon  in  the  City  of  liOndon,  and  was  elected; 
^  to  the  Court  of  Common  Council,  on  which  he  did  good  servioe  until  1874. 
^^        As  Medical  Officer  of  Health  he  was  instrumental  in  effecting  numerous  improve- 
^^Mp^  in  the  sanitary  condition  of  the  City. 
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NOTES  ON  CERTAIN  BRITISH  PHARMACOPCEL\  TESTS. 

By  C.  G.  Moo«.  M.A.,  F.LC,  and  Maktin  PatEST,  A.I.C. 

(Heofi  at  the  Mtetinq,  Novetnber  7,  1900.) 


Ws  have  recently  been  engaged  in  collecting  data  on  the  composition  of  commercial 
drags  and  preparations  commonly  used  in  medicine,  principally  with  the  view  of 
ifloertaining  how  far  they  conform  to  the  requirements  of  the  British  Pharinacopcuia, 
IWK  The  priocipal  object  we  had  in  view  was  the  collection  of  such  information 
•I  would  enable  us  to  draw  up  suggested  standards  of  purity,  and  teats  which,  taken 

a  conjunction  with  those  ^ven  in  the  British  Pharmaoopicia,  would  enable  one  to 

judge  correctly  as  to  the  purity  or  otherwise  of  commercial  drugs,  for  the  purposes  of 

lh«  Food  aud  Drugs  Acts. 

In    :     '        '  the  British  Pharmacopccia  from  an  analytical  point  of  view,  we  have 

tool  wu  ii  points  which  we  think  may  be  interesting  to  our  fellow-analysts* 
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In  two  oases  we  find  that  the  ash  limits  of  the  Pharmacopoeia  require  revisioD, 
as,  if  the  limits  given  were  adhered  to,  they  would  result  iu  the  condemnation 
genuine  samples. 

Caboamou  Sbkdb. 

Thus,  the  British  Pharmacopoeia,  1898,  gives  a  limit  of  ash  of  cardamom 
of  4  per  cent.    This  is  intended  to  exclude  mineral  matter  (small  stones)  in  tl 
unground  fruits  or  the  presence  of  powdered  pericarps  in  powdered  cardamom  seedf 

We  have,  however,  found  that  the  genuine  seeds  removed  from  their  perioarj 
by  ourselves  may  give  a  higher  ash  than  4  per  cent. 

The  following  table  shows  the  results  obtained  on  various  samples  of  oardamouia? 


Aah  on  Whole  Fruit. 

A»h  on  SeedM. 

Aih  on  Pericarp*. 

5-3 

4-03 

1004 

6-6 

6-9 

11-9 

— 

4-3 

10-4 

8-2 

6-7 

8-8 

5-4 

3-7 

8-8 

7'7 

6'1 

10'5 



8-3 

71 

«^ 

M 

18-5 

6'2 

4-2 

8-1 



4-3 

._ 

~— 

4-5 

10-4 

In  order  to,  distinguish  between  the  powdered  seeds  and  the  powdered  w 
fruit,  Greenish  recommends  a  microscopic  examination,  and  we  think  this  might  be 
supplemented  by  a  fibre  estimation.  We  have  only  determined  these  factors  on  one 
sample,  and  therefore  no  attempt  must  be  made  to  generaUze  from  the  foUowii 
figures : 


ll'O 


Husk. 
47-2 


Wliole  Fniit. 

21-2 


SMda. 

Hailo 

5-0 

13-3 

'20 

7-1 

0-59 

2-6 

In  ashing  the  seeds  and  husks,  it  was  noticed  by  W.  Gladwyn  that  the  ash 
the  husks  differed  from  that  of  the  seeds  in  being  fusible,  so  estimations  of  soluble 
ash  and  its  alkalinity  were  made,  with  the  following  results : 

Total  ash     

Soluble  ash  .. 

Soluble  ash  as  IVjO  

The  ether  extract  was  also  determined  on  the  whole  fruits,  and  on  the  seeds  ai 
pericarps  seijarately,  but  the  results  do  not  appear  to  be  of  any  value  as  a  means 
distinction.     In  any  further  work  on  the  subject,  it  should  be  remembered  that  tl 
cardamoms  of  commerce  vary  much  In  quality,  and  both  wild  and  cultivated  varieti< 
are  sold,  and  that  more  than  one  species  is  in  use.    The  subject  is  not  one  of  great 
importance,  as  cardamoms  are  employed  not  so  much  for  any  medicinal  value  that 
they  may  contain,  but  as  favouring  agents. 
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COI/OOYNTH. 

le  colocynth  apples  of  commerce  coDsist  of  the  peeled  dried  fruit  of  the 
Citndhii  colocynthis.  The  fruit  is  imported  chietly  from  Smyrna,  Trieste,  France, 
and  Spain.  That  from  Spain  ia  utoat  uaod.  The  only  part  of  the  fruit  that  la  official 
is  the  dried  pulp  free  from  aeeds.  The  separation  of  the  seeds  from  the  pulp  may  be 
effected  by  proper  means  without  much  difficulty  ;  but,  according  to  Squire,  com- 
mercially it  is  carried  out  very  imperfectly,  and  he  states  that  samples  of  the  pulp 
commonly  contain  10  per  cent,  of  seeds. 

The  Fharmacopcbia  tests  are  as  follows:  "  It  should  not  yield  the  characteristio 
reaction  with  the  tests  for  starch,  and  only  traces  of  fixed  oil  should  be  removed  from 
It  by  ether."  It  yields,  when  dried  at  212'  F.  and  incinerated,  at  least  9  per  cent,  of 
_Mb  (indicating  absence  of  seeds). 

Squire  {Comp(inion)  states  that  the  seeds  contain  15  per  cent,  of  oil,  which  is  in 
>rdance  with  our  own  results.  We  have  found  that  not  merely  oil,  but  also  some 
gummy  matter,  is  extracted  by  ether,  lx)th  from  the  seeds  and  the  pulp ;  hence  it 
might  be  well  to  try  the  effect  of  a  diOforcnt  solvent.  We  have  obtained  the  following 
figares  for  the  ash  and  the  ether  extract  on  colocynth  pulp  and  seeds : 

Aah  on  Pulp. 

13*1 

8-2 
92 


Ash 

on  Sreds 

1-7 

3-6 

2-27 

2-4 

32 

2'4 


9-2 


Ether  Extniot 

Ether  Extnct 

00  Hoods* 

on  Pulp. 

11-5 

7-8 

— 

6-8 

15-3 

12-5 

12-8 

5-29 

13-9 

1-4 

140 

11-1 

idditional  estimations  on  pulp  alone  gave  the  following  figures:  7*3,  8*C,  lO'l,  7'2, 
H,  7-8,  7-0,  105. 

In  all  the  above  cases  we  carefully  separated  the  seeds  from  the  pulp  in  the 
iiboratory.  Before  ashing  the  pulp,  it  is  of  importance  to  insure  its  complete 
location  at  100"  C,  as  it  is  very  hygroscopic.  It  is  by  no  means  an  easy  matter 
to  iDBuro  cou:iplete  incineration,  and  it  would  be  far  better  that  any  future  limit  of 
s»h  should  be  speci&od  to  be  the  sulphated  ash.  All  the  ashes  given  in  the  table 
sbove  were  not  sulphated,  hut  were  completely  incinerated  in  a  platinum  disb. 

It  will  be  noted  that  from  the  Pharmacopoeia  description  the  pulp  alone  is 
officiflj,  but  the  powdered  whole  apple  is  sold  as  a  purgative,  and  is  said  to  be  a 
l&voaritc  remedy  amongst  soldiers.  The  whole  fruit  powder  is  also  sold  as  a  moth 
povder. 

With  regard  to  other  British  Pharmacopa'ia  tests,  we  venture  to  ofier  the 
following  remarks: 

Oil  of  Nutmeg, 

The  Pharmacopoeia  directs,  under  Oleum  Myristicto,  that  "a  little  evaporated 
cti  a  water-bath  should  not  leave  a  residue  which  crystallizes  on  cooling"  (absence 
of  the  concrete  oil  of  nutmeg).  At  the  beginning  of  the  monograph,  the  Pharmacopreia 
ilefinee  Oleum  Myristicte  as  *•  the  oil  distilled  from  nutmeg,"     Strictly  speakiug,  the 


sa 
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oil  which  satisfies  the  Pharmacopccia  is  not  the  oil  distilled  £rom  uutmegs,  but  th 
oil  which  has  been  fractionated  bo  as  to  exclude  the  heavier  portion.  In  a  case  of  & 
sample  of  nutmeg  oil  being  examined  under  the  Act  and  proved  to  yield  a  crystallinai 
residue,  such  an  oil  might  rightly  be  considered  as  not  in  accordance  with  the 
Pharmacopceia  requirements,  but  it  oould  not  be  said  that  it  was  not  genuine 
nutmeg  oil. 

Pkppebmint  Oil. 

A  somewhat  similar  case  is  that  of  pepi>ermint  oil.  Among  the  tests  given  by 
the  Pharmacopofia  is  the  following:  "  If  a  portion  of  the  oil  be  cooled  to  -8-3'  C, 
and  a  few  orystals  of  menthol  be  added,  a  considerable  separation  of  menthol  should 
take  place."  Some  perfectly  genuine  samples  of  oil  fail  to  yield  any'deposit  of  menthol 
when  treated  in  this  manner,  even  though  they  may  contain  a  considerable  percentage 
of  menthol,  which  may  be  estimated  by  acetylization.  Such  an  oil  is  clearly  not  in 
accordance  with  the  British  Pharmacopceia  requirements,  but  may  nevertheless  be 
genuine,  and  should  uot  be  condemned  without  consideration. 

Castok  Oil.     Crotok  On..  ^^ 

The  colour  test  given  in  the  British  Pharmacopceia,  namely,  the  behaviour  of^ 
oastor  oil  to  sulphuric  acid,  requires  revision.     It  states  that  the  mixture  should  nofl^f 
become  brown  ;  but  genuine  oils  do  become  brown,  but  not  blackish-brown.     Again," 
in  croton  oil,  "the  fresh  oil"  does  not  dissolve  in  alcohol  as  is  required  by  the 
British  Pharmacopceia,  but  after  the  oil  has  been  kept  for  some  time  it  is  soluble, 
forming  a  clear  solution. 

Benzoin.     Myrkh.     Galbanum. 
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Certain  other  British  Pharmacopoeia  descriptions  or  tests  in  the  oase  of  other 
drugs  either  require  amendment  or  more  careful  definition  ;  thus,  benzoin  is  described 
as  •*  almost  entirely  soluble  in  90  per  cent,  alcohol."  The  words  "  almost  entirely" 
should  be  replaced  by  a  definite  percentage.  Tbe  following  figures  show  the  very 
varying  amounts  of  matter  insoluble  in  alcohol  found  in  specimens  of  fair  commercial 
quality,  such  as  are  used  in  the  manufacture  of  tinctures,  etc. 

Soarcv.  Amount  iiifoloble  m  Wftnu  90  per  Gent.  AlooboL 

Sumatra  ...     8*6.  15'6,  6-8.  6-5.  13-3.  18-1,  8-4.  10-8,  IS'l,  8'4,  7-6 

Three  qualities  of  Sumatra  gave  the  following  results : 

No.  1  9-2    • 

No.  2       15-2 

No.  3 167 

In  addition,  a  requirement  as  to  the  amount  of  benzoic  and  cinnamio  acids  ii 
benzoin  might  reasonably  be  included.  Myrrb,  again,  is  a  drug  in  which  there  ii 
natnrallyavariable  quantity  of  bark  and  woody  matter;  in  this  case  the  Phamiacopa}ij 
gives  no  test  whatever,  with  the  exception  of  a  colour  test  to  detect  the  presence 
false  myrrh.  A  reasonable  limit  of  ash  is  7  per  cent.,  and  of  matter  insoluble 
alcohol  70  per  cent.  Gum  galbanum  often  contains  woody  matter,  and  one  sample 
recently  exanuned  by  us  contained  as  much  as  4G  per  cent,  of  foreign  matter. 
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Ammonucum. 
mtDoniaoum  is  also  liable  to  contain  mineral  matters,  but  no  ash  limit  is  given 
in  the  Pharusaooprpia,  and  a  limit  for  tho  matter  insoluble  in  alcohol  abould  also  be 
iooluded.  Ta  a  previous  paper  we  have  dealt  with  the  question  of  aaafoetida,  and 
showed  that  the  greater  portion  of  this  drug  now  in  commerce  contains  excessive 
quantilies  of  mineral  matter. 

STROPHANTHra  Seed. 
The  official  strophanthus  seed  of  the  Pharmacopopia  is  the  Strojyhanthus 
Komhc,  and  the  only  test  given  for  it  besides  the  description  is  that  '*  sulphuric  acid 
eoloars  the  endosporra,  and  sometimes  the  cotyledon,  dark  green,"  The  Pharma- 
copoeia ascribes  the  dark  green  colour  to  the  presence  of  strophanthin.  One  might 
from  this  expect  that  a  similar  dark  green  colour  would  be  obtained  on  treating  the 
total  solids  of  an  evaporated  tincture  of  strophanthus.  We  have  examined  sixteen 
(i&mples  of  strophanthus  tincture,  and  in  all  of  these  a  certain  amount  of  dark  green 
colour  was  produced ;  in  many  cases,  however,  a  red  colour  predominated,  and  as 
there  are  non-ofiicial  strophanthus  seeds  which  give  a  rod  colour  with  sulphuric  aoid» 
one  might  conclude  that  tinctures  yielding  a  red  colour  with  sulphuric  acid  were 
prepared  from  a  non-official  seed.  We  therefore  obtained  specimens  of  undoubted 
Strophanthus  KotnbS  and  prepared  tinctures  ourselves  ;  these  also  yielded  a  mixture 
of  red  and  green  colours  when  the  dried  residue  was  streaked  with  sulphuric  acid. 

In  no  case  was  the  colour  entirely  green  ;  these  results  are  confirmed  by  those 
of  Pen^d^s  (Phaitn.  Journ.,  August  25,  1900,  p.  241),  who  found  that  tho  official  seed 
mfty  yield  a  red  colour  as  well  as  a  green  when  tested  with  sulphuric  acid. 

It  must  not,  therefore,  be  concluded  that  a  tincture  yielding  streaks  of  red  as 
well  as  green  has  not  been  prepared  entirely  from  the  ofllicial  seed. 

STBOFHAMTifUB  TlNCTUBBS. 


Spfloifio  Gravity* 


0-894 
0-889 
0-835 
0-890 
0-890 
0-889 
0-890 
0-837 
0-889 
0-891 
0-896 
0-894 
0883 
0-893 
0-893 
0'891 
0-893 


Culuur  T«wt. 


Bed  and  green. 

Ked  and  green. 

More  red  than  green. 

Nearly  all  green. 

Red.  some  green. 

Red. 

Nearly  all  green. 

Green  and  red. 

Mostly  red,  some  green. 

Ghielly  green,  with  some  red. 

Ked,  some  green. 

Red,  little  green. 

Chiefly  green,  some  red. 

Red,  some  green. 

Red  and  green. 
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Id  the  case  of  several  drugs  ash  liiuite  might  with  advantage  be  fixed, 
have  also  recently  drawn  attention  (Pharmaceutical  Conference,  July,  1900)  lo  th< 
uxceesive  amounts  of  mineral  matter,  due  to  imperfect   cleamug,  which  are  oft 
found  in  arnica,  serpentary  and  valerian  roots. 

t  Aknica  Root. 

m  In  the  ease  of  arnica  root,  clean  specimens  free  from  dirt  give  about  8  per  oen 

ash,  but  commercial  samples  often  yield  as  much  as  25  to  30  per  cent.,  owing  to  t 

tiartb  mechanically  enclosed  by  the  rootlets. 

I  Sbbpentary  Root. 

r  Clean  aerpentary  root  gives  an  ash  of  about  H  per  cent,  whereas  one  specim 

l^ave  an  ash  of  30  per  cent.,  and  two  samples  purchased  in  powder  gave  18  per  ceai 

ash  each. 

VaiiKrian  Root. 

Valerian  root  when  clean  also  yields  about  8  per  cent,  ash,  but  in  three  com 
mercial  samples  we  found  13,  15  and  19  per  ceitt.,  while  a  specimen  of  the  powdere 
root  yielded  29  per  cent. 
L  Araboba. 

r  Araroba  is  well  known  as  a  drug  in  which  the  mineral  matter  is  very  variabl 

and  no  ash  limit  is  specitied  in  the  British  Pharmaoopceia ;  if.  however,  it  satisfies 
the  Pharmacopo^ial  test  of  yielding  to  chloroform  not  less  than  50  per  cent,  of 
chrysarobin,  the  sample  may  be  regarded  as  of  good  character. 

Pyrethbum,  Sta^'ebacbe.  Coccus  Cacti.  1 

I  In   addition   to    these,  other   drugs,   particularly   those   in    powder,  ocoor   in 

commerce  with  excessive  amounts  of  mineral  matter.  As  examples  of  these,  we 
may  cite  pyrethrum  root,  two  samples  containing  18  and  19  per  cent,  of  ash,  as 
a^aioBt  the  5  or  6  per  cent  which  is  natural ;  stavesacre  aeeda,  containing  26  per 
cent.,  whereas  the  normal  is  about  12  per  cent. ;  Coccus  cacti,  containing  30  and  41  per 
cent,  of  ash,  whereas  the  Pharmacopoeia  limit  is  6  per  cent.,  and  the  true  ash  under 
4  per  cent.,  the  high  mineral  matter  iu  these  cases  being  intentional  additions  of 
French  chalk.  The  attention  of  analysts  may  be  well  directed  to  this  article,  for, 
whether  sold  for  the  purpose  of  medicine  or  not,  the  existence  of  so  gross  a  sophistica- 
tion is  a  disgrace. 
I  Saffbon. 

^^H  BafEron  has  been  adulterated  for  centuries,  both  with  mineral  and  vegetal 

^^^  matters.    The  tests  given  in  the  British  Pharmacopojia  are  satisfactory^  so  far  m 

I  chey  go,  but  should  l>e  supplemented  by  the  following  :  "  Every  fragment  should  o, 

I  contact  with  strong  sulphuric  acid  afford  a  deep  though  transient  blue  colour. 

I  dyed  fragments  which  we  have  found  gave  a  piuk  colour  to  sulphuric  acid  instead 

^^  the  blue  afforded  by  true  sa&on. 

^^P  Santaij-wood  Oii^ 

V  Capsules  are  sold  as  containing  santal-wood  oil  which  really  contain  cedar-w 

■  oil  or  West  Indian  sautal  oil,  which  is  derived  from  a  totally  difi«rent  tree  to 

K  Kroe  santal-wood,  and  posseas—  altogether  different  analytical  oharaotora. 
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Both  these  adulterants  are  readily  distinguished  from  genuine  santal  oil  by  the 
ordinary  teats  and  by  the  colour  test  with  bromide  of  tin,  published  by  one  of  us  in 
the  Analyst  of  August,  1S95,  p.  174. 

SCAMMONY. 

Scamiuony  is  to  Lie  found  at  the  present  day  adulterated  with  starch,  and  out  of 
six  samples  recently  examined  only  one  was  genuine. 

TlNCTirHES. 

In  studying  the  tinctures  of  the  Fbarmacopoeia,  w0  have  estimated  the  total 
solids  on  a  large  number  of  samples  (several  hundreds),  many  of  which  we  know  to 
hare  been  prepared  strictly  in  accordance  with  the  oHlctal  directions. 

As  the  total  solids  would,  in  many  cases,  bo  taken  as  a  oriterion  of  the  correct 
prvparation  of  the  article,  particularly  in  those  instances  where  there  is  no  active 
principle  that  can  be  conveniently  estimated,  we  would  point  out  that,  while  the 
solids  are  remarkably  constant  in  some  tinctures,  in  others  there  are  much  greater 
vftriatioQS  than  might  be  expected.  Tliis  applies  also  to  the  liniments  and  the 
liqoid  extracts  of  the  Pharmacopa'ia,  so  that  no  conclusion  should  be  drawn  from 
the  amount  of  total  solids  yielded  by  such  preparations,  uniil  a  large  number  of 
figores  have  been  accumulated. 


NOTE  ON  THE  ESTIMATION  OF  GLYCEROL. 

By  J.  Lewkowitsch,  Ph.D. 

{Recul  at  tin*  Meeting,  December  5,  1900.) 

\  few  years  ago  Laborde*^  published  a  method  for  the  determination  of  glycerol  in 
fermented  liquors,  which  was  based  on  the  following  reaction  : 

C,H^Oa  +  HjSO^  =  C^  +  80i  +  5H,,0. 

The  carbon  was  supposed  to  separate  out  quantitatively,  and  after  suitable 
washing  with  hydrochloric  acid  and  treatment  with  ammonia  and  heating  until  the 
4amouium  salts  were  volatili;^ed,  the  pure  carbon  was  weighed  and  calculated  to 
glycerol. 

I  suppose  most  of  us  have  been  shaking  our  heads  over  this  method,  and  I 
eonfess  that  I  did  not  consider  it  seriously  until  F.  Jeant  proclaimed  it  an  important 
Advance  in  the  estimation  of  glyoeroL  Indeed,  he  recommends  it  for  the  determina- 
tSon  of  glycerin  in  soaps,  and  fats  and  oils  generally. 

I  had  occasion  in  my  laboratory  to  examine  this  method,  and  the  results  ob- 
taiuDd  by  following  the  directions  given  by  Jean  are  set  out  in  the  following  table : 


Attn,  Chim,  AiinJt^,  Apjiliqui*.^  tv„  76,  llO. 
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■  ■  ■  1  I 
sample. 

Glycerol  found 
by  Aoetin 
Methnd. 

airoerol  ioaDd  by 
BiohnimAte  Method. 

Gljoero]  found  hy  Carbon  Method. 

Including  Aah. 

Frw  from  Ath. 

PwCoDt, 

Per  Cent. 

PerCenl. 

PerOeat.       g 

No.  1          

13-79 

4-76 
13-61 
12-76 
16  26 
10-96 

M 

No.  2         

m 

86-21 

89-54 

68*23 

732 

59-13 

77-73 

8307 

88-39 
67-23 
72-25 

58-61 
77-2 

81-74 

No.  3         

80-47 

— . 

68-9 

57-35 
85-60 
69-26 
97-98 
44-50 

64-96 
54-41 
82-07 
68-09 
88-72 
40W 

No.  4         

81-31 

— 

76-92 

80-36 

75-9 
790 

No.  5         

339 

3-19 

4-1 

1-18 

0-29 

3^ 
303 
3-98 
lOl 
0-lB 

1  thiak  a  glance  at  the  figures  shows  that  you  can  obtain  any  result  you  plo^vp 
and  it  is  easy  to  regulate  the  percentage  if  one  desires  to  do  bo,  for  it  is  almost 
impossible  to  prevent  the  finely  divided  carbon  from  firing,  however  careful  one  is  id 
driving  off  the  ammonium  salts. 

It  is  clo&r  that  the  carbon  will  be  more  or  less  contaminated  with  ash,  and  in 
number  of  experiments  the  ash  has  been  deducted. 

It  is  very  unpleasant  to  have  to  pubhsh  figures  of  this  kind,  but  if  I  can  ehc: 
more  correct  directions  from  the  authors  of  this  method,  or,  if  that  be  imp>ossihli 
if  1  can  prevent  some  of  my  colleagues  from  spending  as  much  time  as  my  assistan 
have  done,  1  think  I  may  claim  to  have  done  them  some  little  service. 

My  thanks  are  due  to  Messrs.  C  D.  Bobertshaw  and  U.  Warburton,  who  ha 
carried  out  the  determinations. 
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^^B  ON  THE  EXAMINATION  OF  VABNIBH  RE8INB.  j 

^^^H  Bv  J.  Lewkowitsch,  Ph.D. 

^P  {Bead  at  the  Meeting,  December  6,  1900.)  ' 

I  THINK  it  will  be  generally  admitted  that  the  analysis  of  varnishes  is  a  terra 
fig^gnita,  if  it  is  a  question  of  determining  by  chemical  means  what  gum  has  been 
med  in  the  preparation  of  an  oil  varnish.  In  his  despair  the  analyst  will  try  to  use 
the  methods  which  have  proved  of  such  enormous  advantage  in  fat  analysis,  and,  as 
is  well  known,  a  number  of  determinations  of  the  acid  value^  saponification  value, 
&Dd  iodine  values  have  been  carried  out,  but  their  use  for  the  diagnosis  of  gums  in 
mixtures  such  as  we  have  to  deal  with  is  almost  infinitesimal. 

It  struck  me  that  it  has  been  generally'^  overlooked  that  the  determination  of  the 
so-called  "  constants  "  has  been  carried  out  on  the  original  gums  as  obtained  in  the 
market,  whilst  the  gums  are,  of  course,  subjected  to  a  process  of  "  ruDning  "  or 
melting,  which  is  accompanied  in  some  cases  by  destructive  distillation. 

In  the  course  of  an  examination  of  varnishes  in  my  laboratory  I  had  occasion 
to  collect  a  few  numbers  representing  the  equivalent  of  what  is  termed  in  fat  analysis 
"acid  value,"  '*  saponitication  value,"  etc.,  and  I  have  placed  side  by  side  with  the 
Qninbers  obtained  with  the  most  frequently  used  resins  in  the  original  state^  those 
found  alter  heating  them  to  300'  C. 

The  result  is  very  discouraging  indeed,  and  I  should  certainly  not  have  published 
th*  figures  if  I  had  not  been  atiked  to  do  so  by  a  scientific  varnish-maker,  who  thinks 
that  these  figures  will  be  of  value.  So  far,  I  cannot  see  that  they  will  help  in  the 
inalysis  of  varnishes,  and  the  present  paper  must,  therefore,  be  looked  upon  as 
merely  putting  on  record  some  numbers  such  as  anyone  might  get  by  a  cursory 
examination. 

I  may  add  that  the  '*  acid  value  "  was  determined  in  the  same  manner  as  is 
done  in  fat  analysis,  with  finely  powdered  material,  regardless  of  whether  the  gum 
(1i9«olved  completely  or  not.  If  an  excess  of  aqueous  caustic  potash  is  added,  and  back 
utration  resorted  to  after  some  time,  higher  numbers  are  obtained,  and  it  is  possible  to 
ftmve  at  any  figure  for  the  acid  value,  provided  one  allows  to  stand  long  enough,  and 
kMps  adding  fresh  excess  of  nlkali  after  neutralization,  and  again  allows  to  stand.  In 
tome  ca»e8  acid  values  were  thus  obtained  which  were  far  higher  than  the  saponifica- 
tioQ  value,  a  fact  which  would  point  to  the  gradual  degradation  of  the  constituents 
of  the  gums.  The  arbitrary  fixing  of  a  certain  time  during  which  an  excess  of  alkali 
IB  allowed  to  act  on  the  giim  would  therefore  appear  to  lack  scientific  foundation. 

As  the  bromine  addition  method  was  done  in  most  cases  in  acid  solution,  the 
bromine  substitutiou  value  was  not  determined  throughout.  This  will  be  done  in 
folure. 

I  think  I  have  made  it  sufficiently  clear  that  I  do  not  attach  much  value  to  the 
figures  given  in  the  tables  for  purposes  of  detecting  the  gums  used  in  tlie  preparation 
of  an  oil  varnish,  quite  apart  from  the  fact  that  commercial  samples  show  the 
gnateftt  possible  divergencies.     Perhaps  other  tests  f  have  in  hand  may  lead  to 

*  CoraiwK,  however.  R.  Williams,  AKAX.T8T,  189S,  254. 
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more  useful  information  (such  as  oxygon  absorption,  Twitchell's  resin  determinatioi 
liiebermaDQ's  starch  colour  reaction,  and  a  few  more  that  readily  suggest  theniselvi 
to  the  analyst). 

I  am  indebted  to  my  assistants,  Messrs.  C.  D,  Robertshaw  and  G.  Warburton, 
for  the  figures  in  the  following  table : 


Oot»l,  Oom- 

meroUl  ... 
Copal,  Cum 

merciol  ... 
Couftl.  Sicrrs 

lA-nne      . 
Copal,    Man- 

ilU 
Copftl,  Brazil 
GomI,  Sierrti 

Ix.'one     . . . 

MmUo 

Sbdtiic.Dark 
8an«lat-ac, 

Mogmdor... 
SandArao, 

Aiutral 

Animis  No.  1 
AnitiiiB  N<». '^ 
Dam  mar     ... 
Ambnr 
.Hucvinil* 
Colophony 


OaaoixAL  GviiB. 


Acid 
Value, 


109-8 
42*43 

7*2 -HS 

■10S-9i» 

55-7 
37-39 
62'7.t 
01  13 


Sap.      ITnMp.,    Iodine  Value 
Value.        %  ~  ^ 


8ol.  in 
Alco. 


Gums  Amu  Hkatmu  to  300'  C. 


Acid    I    Sap.      Unsap..    Iodine  Value 


ICl. 


Br.       hoi.  X 


\  Value.    Value. 


laiir. 

18-0D 
30  ^2 
•M>-Jl'l 
1«7 
11-24 


U3-1 

UK  OS 

175'17 
171*4 

iio-a 

&3-84 

61  ^H 
203  0 


14-99 

18'81 

Ifi'98 
7'66 

16  27 
2007 
fil-13 

35a 


1 

135-6 

101 '2 

106-7 

187S* 
127-7 

134*3:; 

73-lB 
!»3'& 

32*73 

rji-27 

113d8 


U4-.56 

go-M9 

175*7 
35  67 


134-39     148*42       13-2      112*2 


183-6 

1H« 

06-05 

188 '2 
72*66 

117-0 

les-u 

13**.iB 
D9-98 


I 
»8-06  I    26*49,    8A-4 

54-83      24i»4      61-04 

-  12-89     lU-t* 


H8'21  130*3 

46-25  113-8 

15*32  123-S 

17*14  61*07 

23*28  50-24 


84-41 


17*44 

125-4 

tf3-83 

I0(i-6 

6*3 

105-3 

18-J-7         — 

9*25 

rt-Hfi 

IW-Jl 

95-bft 

76*0tl 

127-5 

160-4         — 

10-85 

18-86 

58-98 

82 '82 

7-oe 

6605 

79-4 

10-60 

64-84     136-14 


137  "26 
58-73 


14-73 

4S-40 

17-22 

22 'HO 
38-74 

10-39 
4U'28 

14'2« 
9-93 


60-44     86-57 


let 


124-3      181*3, 

143-7      233-5 

1'26-ri    '  173»«' 

133-3    !  Ift6'4j 
136  7      225'»| 

95-23    135-1 

117  70  ;    74-71 

ia$*a    I  217^1 

I 
126-4        60' 


106'1 
1270 


aoT" 

106-8' 


99*19 
--       146-46     163*01 


16 --iS 

15  IM 


74*34    147  8 , 
1 3.1-7    '  an-ji 


Discussion. 

Mr.  Heunku  agreed  with  Dr.  Lewkowitsch  that  it  was  useless  to  examine  it 
original  gums,  as  they,  on  boiling,  underwent  considerable  chemical  change.  Tl 
difficulty  was  rendered  greater  by  the  fact  that  the  g^ums,  as  a  rule,  were  not  heated 
themselves,  but  were  mixed  with  oiL  It  was  interesting  to  notice  that  a  gum  whi( 
like  inastio,  had  as  much  as  51 — or  of  49  after  heating — of  unsaponiQable  roatt< 
nevertheless  had  an  iodine  absorption  of  170  before  heating,  or  16>0  after  heatini 
This  seemed  strongly  to  suggest  that  the  unsaponifiable  matter  itself  had  a  hii 
iodine  abeorption. 

Mr.  A.  Marshall  said  that,  in  the  determination  of  bromine  absorption,  workii 
with  carbon  tetracliloride  in  the  manner  which  he  had  desoiibed  in  a  recent  pai 
before  the  Society  of  Chemical  Industry  {Journ.  .S.  C.  /.,  March,  1900),  he  had  l&tel 
obtained  some  very  interesting  results  ;    and   he  thought  that  possibly  a  siuiili 
process  applied  to  some  of  these  gums  might  yield  results  of  value. 

Dr.  KiDEAL  suggested  that  more  might  be  learnt  as  to  the  changes  which  took 

*  Thl«  ift  a  «peci««  of  axober. 
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pkce  in  these  gums  as  the  result  of  beating  by  taking  one  particular  sample  of  gum 
vkd  tracing  the  changes  produced  by  heating  it  to  different  temperatures. 

Mr.  C.  T.  TvRF.R  said  that  there  were  on  the  market  so-called  varnish  gums 
which  were  practically  manganese  resinales,  containing  oonsiderablo  proportions  of 
maogacesc  ;  and  probably  in  such  cases  the  ordinary  methods  of  analysis  could  not 
h«  succoBsfuUy  applied. 

Mr.  Mitchell  inquired  whether  the  author  had  tried  amyl  alcohol  as  a  solvent 
iQ  the  determination  of  the  saponification  value.  Its  use  was  said  to  produce  values 
differing  considerably  from  those  obtained  with  ordinary  alcohol. 

Mr.  Marshall  said  that  in  determining  the  acid  value  it  was  necessary,  as 
nearly  as  possible,  to  dissolve  the  gum  entirely,  and  some  solvent,  or  mixture  of 
•olvents,  should  be  used  by  means  of  which  it  was  possible  to  effect  this. 

Dr.  Lkwkow  iTBCH  said  that  where  only  one  gum  was  present  the  matter  was 
comparatively  easy  to  deal  with,  but  when  the  gum  consisted  of  a  mixture  of  various 
copals,  for  instance,  the  question  of  identifying  them  was  almost  impossible  to 
solve  :  for  even  among  gums  which  were  sold  by  the  same  name,  trade  samples 
varied  bo  much  that  experts,  judging  by  external  indications,  were  frequently 
misled.  In  addition,  information  was  in  many  cases  not  obtainable  as  to  the 
treatment  to  which  samples  had  been  subjected,  owing  to  the  secrecy  which  prevailed 
io  the  trade.  He  was  afraid  that  an  investigation  of  the  unsaponiiiable  matter 
would  not  prove  of  very  much  assistance.  The  figures  were  more  or  less  accidental, 
depending  mainly  on  the  time  of  boiling  with  caustic  potash.  In  some  cases  the 
tigorefl  were  widely  divergent,  though  in  others — in  the  case  of  sandarac  especially — 
thfty  were  more  concordant.  He  was  afraid  that  the  adoption  of  Mr.  Marshall's 
suggestion  would  not  result  in  any  improvement.  As  a  matter  of  fact,  the  choice  of  an 
ac«iic  acid  solution  in  the  bromine  absorption  determination  in  these  particular  cases 
hftd  been  due  merely  to  a  personal  dislike  of  the  use  of  carbon  disulphide  or  tetrachloride ; 
but  the  whole  matter  had  been  thoroughly  investigated,  and  in  some  cases  bromine 
addition  values  and  bromine  substitution  values  had  been  determined,  although  they 

I  were  not  given  in  the  tables.  He  had  not  been  able  to  spare  sufficient  time  to  go 
further  into  the  matter  and  employ  a  menstruum  which  could  completely  dissolve 
ifafi  gums,  and  the  question  of  time  also  had  led  him  to  adhere  to  one  temperature, 
nUDcly,  that  which  was  most  commonly  adopted  in  operations  conducted  on  a  large 
•cald.  He  ought,  perhaps,  not  to  have  referred  to  *' varnish  gums,"  but  to  "gums 
tned  in  varaish-making."  All  these  gums  were  of  course  added  to  oils  which  were 
•AerwftrdB  boiled  with  certain  proportions  of  manganese  resinate,  or  linolate,  etc.» 
4fid  the  metal  was  removed  in  the  course  of  analysis.  He  had  not  tried  amyl  alcohol 
u  a  solvent,  but  ho  would  be  surprised  if  it  were  actually  a  fact  that  higher  figures 
were  obtained  by  its  use,  provided  the  saponification  in  alcoholic  solution  was  carried 
cot  properly.     The  only  explanation  would  seem  to  be  that  it  was  not  pure. 
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THE  COMPOSITION  OF  INDIAN  COWS  AND  BUFFALOES'  MILK. 

Bt  J.  Waltkb  Leatheb,  Ph.D.,  F.I.C, 

Information  as  to  the  composition  of  Indian  cows  and  buffaloes'  milk  will  doubtless 
be  of  iuterest  to  members  of  tbs  Society  of  Publio  Aualysts,  and  I  submit  now  the 
following  results  of  analyses  made  by  myself.  I  may  mention  than  an  idea  had 
become  current  in  India  that  the  milk  of  Indian  cows  is  different  in  composition  to 
that  of  European  cows,  and  accordingly  cornplete  analyses  were  in  each  case  made. 
As  to  the  composition  of  buQaloes'  milk,  no  reliable  information  oxistod  previously,      fl 

In  Table  I.  are  given  analyses  of  milking  from  a  number  of  cows  at  the  Poona^^ 
Dairy  Farm  (Bombay  PreBidencyJ,  and  in  Table  II.  similar  information  regarding 
milk  from  cows  of  the  Saidapet  herd  (Madras).     Table  III.  exhibits  the  composition 
of  buffaloes'  milk  (Poona  herd). 

Firstly,  as  to  Indian  cows'  milk.  It  is  found  to  differ  in  no  essential  partionlars 
from  that  met  with  in  Europe.  The  relations  existing  between  the  spocilic  gravity, 
the  solids-not-fat,  and  the  fat  agree  well  in  all  cases  with  those  which  Richmond  and 
others  have  found  in  the  case  of  milks  from  English  cows.  So  also,  as  shown  in 
Table  IV.,  the  relationship  between  the  milk-sugar,  the  proteids,  and  the  mineral 
matter  agrees  well  with  the  proportions  13  :  9  :  2.  The  percentage  of  butter-fat  18 
high,  varying  from  4  to  6.  Indian  cows'  milk  is  invariably  very  nearly  white  and 
the  butter  very  pale  yellow,  unless  coloured  artificially. 

Secondly,  as  to  buffaloes'  milk.  It  will  be  seen  that  the  majority  of  the  samples 
analysed  are  characterized  by  an  extraordinarily  high  proportion  of  butter-fat, 
7  and  H  per  rent,  being  common,  and  in  one  case  close  on  10  per  cent,  of  fat  tras 
found.    Buffaloes'  milk  is  white  and  the  butter  is  also  usually  quite  white. 

Afl  will  be  seen  from  Table  III.,  the  relation  existing  between  the  specific 
gravity,  the  solids-not  fat,  and  the  fat  is  the  same  as  for  cows*  milk,  the  solids-not- 
fat,  when  calculated  by  Richmond's  formula,  agreeing  well  with  those  found  by 
analysis. 

The  percentage  of  proteids  in  buffaloes'  milk  ia  distinctly  higher  than  in  cows' 
milk,  and  varies  from  3-5  to  4  3  per  cent.  The  percentages  of  milk-sugar  and  mineral 
matter  correspond  very  closely  with  those  of  cows*  milk.  On  the  other  band,  the 
relationship  between  these  three  ingredients  is  not  .the  same  as  for  Cows'  milk.  In 
one  particular  sample  (that  of  the  mixed  milk  of  the  herd)  the  percentage  of  proteids 
was  higher  than  1  found  in  most  of  the  individual  milks  ;  but  this  does  not  materially 
alter  the  fact.  If  one  takes  the  mean  hgurea,  the  relationship  works  out  to  about 
10  :  12  :  2.  It  is  probable  that  the  proportion  of  proteids  h  necessarily  higher  in 
a  milk  containing  so  much  butter-fat,  in  order  that  the  albuminoid  ratio  may  be 
niaiutoiued. 
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'ablb  I. — Composition  op  Indian  Gpws'  1i(Iu»k^  .  Poona  Herd  (Bombay),  1809. 


I 


Juhi. 
Mwobl 


L. 


Bind  GowB. 


Uer 


T-«i^    9»infc-i  S»tmi-  Sainii-ia„„j„ 
J"^-    »th,  '  mth.     r.th.  •'«"'^''' 

*"'*'"•   tS/l/BB.   MA/W.   37/1/90. 


87-35 
3-46 

4-88 
0-72 


89/1/99. 


»0/l/M).|    l/S/W. 


HaU- 

bred 
Docouii- 

Rlkljrmiii, 

■1/l/M. 


Aden  Oows. 
Ner-  i  Kv- 


•ngi, 
2/2/ih>.  3/1/yp. 


Aden*  Aver-   Aver- 

8ind  '    age    '    &g<i 
Yam-  MirkofMifkof 
ineni,    Cowa,  \  Cowi, 

ilij'M.  I  (J/2/W.  iiwrJ/w. 


,87-51  80-76 '85-88  8o-67  86-82 
3-65 '  4-891  4b8    5-20!  4-10 


3-16 1  3-68 
4-66   4-37 


0-681  0-71 


3  ■61;  8-64    3-14 


4-56 
0-78 


4-66 
0-86 


4-58 
0-69 


84-72  86-27 
5111  6-59 
3-621   3-55 


4'13 
0-77 


4-65 

0-67 


84-89  86*68  87-27  86-02 


5-77 
3-89 

4-04 

0-74 


100-06  ,99'65;99-41  9^»-71  99-8;S  ,99-33  99-35  !  99-73  I  99-33 


9-19    8-84    9-35    9-24 


9131  9-08 1  9-17 


9-14'    9^34 


4-43 
3-06 

4^85 

0-69 


4-28    4-64 
2-76  i  3-35 


4-80 
0-66 


99-71  99-77 


4-86 
0-83 


99-70 


S'BS]  8-45    9-34 


86-35 '8G-32 
4-75;  4-91 
3-31    3-33 


4-63   4 


»i 


fl-70;  0-73 


99-74  99-07 


8-90   8-7' 


Table  II, — Composition  of  Cows'  Milk.    Saidapet  Herd  (Madrar),  1900. 


Averaffe 

Matt  or 
H«rd, 

•iO/3/00. 


tar 


E-«ogar 

ttnlmaUer 


ll-DOt-l 


86-27 
4-00 
315 
4-82 
0-76 


Average     AverftK**     ,. 
MUlcnf  I   Milkf.l     li^«eoa 


Held, 

4/4/00. 


86-87 
4*14 
316 
4-81 
0-74 


Herd, 

7/4/00. 


H.. 
2S/3yOO. 


9900 


99-7 


85-97 
4-68 
3-23 
4-92 

0-79 


99-62 


•DOt-fat 
tcific  grarity  at 

li-o'C 

Idt-DOt'fat  calcu- 
ktod  by  Rich- 
ttood's  formola 


9-73        8-99 


1033oO 


1032-0 


9-32 ,      8-97 


9-35 
1032-0 

9-08 


Govindi, 
li/i/OO. 


Parvati,  '  Manachu 


3/4/00, 


U., 

5/4/00. 


8614 
4-41  j 
3-23  i 
5-03 
0-76 


85-52 
5-48 
3-14 

4-68 
070 


99-59      99-52 


9-45        9-00 
1033-0    1031-0 

9-27        8-99 


84-48 
6-07 
3-27 
4-6G 
0-72 


8C-13 
4-57 
3-44 
4-56 
0-77 


99-20      99-47 


9-45 


9-30 


1033-0    1089-0 


9-60        9*05 


Puon^an, 

6/4/00. 


Matiachii 

IIL. 
9/4/00. 

86-08 
4-62 
3-25 
6-06 
077 


99-48      99-77 


9-30 
1033*0 

9-34        9-31 


Table  III. — Indian  Buffaloes'  Milk.    Poona  Herd  (Bombat). 


JafiEarabodU. 


Nerad, 

fl/'2/99. 


XevMf. 

i3/a/e». 


Gfaampa, 
7/2/99. 


Tbam!. 

10/2/99. 


Sorntu. 


Kevada, 

8/2/99. 


Plwoga, 

9/2/99. 


H*ng«l, 

n/a/»ft. 


ItMcti  matter 


86-43        8509        82-84 


4-08 
3-29 
6-12 
0-80 


5-78 
H-24 
5W) 
0-68 


7-32 
4-36 
4-42 
0-76 


99-72        99-88        99-69 


84-05 
6-89 
3-63 
4-70 
0-82 


99-99 


82-63 
7-74 
3-76 
4-94 
0-68 


83-38 
(i'Sfi 
3-99 
4-70 
0-72 


81-74 


0-80 


99-74 


99-66  100-18 


9-49 


913  9-06  9-63     I        9-63 


9-76 
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Water 

Fat       

Proteids 
Milk-sugar 
Mineral  matter 


Solids-not-fat  ... 
Specific   gravity 

at  15-5'C.  ... 
Solids-not-{at, 

calculfited   by 

Richmond'B 

formula 


85*78 
617 
3-31 
4-97 
0-70 


8216 
814 
4-33 
4-27 
0-77 


99-93    99-67 


9-06 
1034-6 

9*79 


9*70 
1032-1 

9-79 


Jaida- 
3/8/99. 


KmoU.     Bbadra,  Asman,    Gulab, 


3/3/»e.    4/3/09. 


8016 
9-95 
4-04 
4-58 
0-79 


81-57 
8-79 
3-86 
4-66 
0-71 


82-89 
7-56 
3-62 
4-87 

0*71 


4/8/90.    6/3/99. 


Mixed 

MUk  of  ^  , .     .     ,       ,. 

Buffk- 
Ines. 


6/3/99.  (  7/3/99.     7 


8M6 
8'81 
4-31 
4*61 
0-76 


82-63 

82-22 

82-74 

82-62 

7-59 

809 

7-42 

7-62 

4-39 

4-34 

3-91  , 

389 

4-89 

4-56  1 

4-65 

4-60 

0-73 

0-76 

0-81 ; 

080 

99-52    99-69 1  99*66    99-64 100-23    99-97    99-53    99-33 


9-89 
1031-2 

9-93 


9-64 
10320 


9-66 
1032-9 


9-90)    9-87 


10-041    9-78;    9-69,    9-84 


1032-9  ,1032-7  1032-1 


10131    9*831    9-78 


1034-S 


9-96 
1033-8 


1;, 


10-191  10  09 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND   DRUGS  ANALYSIS. 

The  Detection  of  Artificial  Hed  Colouring  Matters  in  Wine.  J.  Belli^ 
{Ann,  dr  Chivi.  anal.,  1900,  v.,  407-413.) — For  the  detection  of  archil,  ainoiouiacal 
oochineal,  phytolacca,  or  beetroot-juico  in  wine,  the  author  advocates  the  use  of  a 
reagent  consisting  of :  Mercuric  oxide,  5  grammes;  ammonium  sulphate,  10  grammes; 
and  ammonium  hydroxide  (specihc  gravity,  0*920),  16  o.c. ;  with  sullioieut  water  bo 
make  the  solution  up  to  60  c.o.  * 

In  testing  a  wine,  10  c.o.  are  shaken  with  1  cc.of  this  reagent  and  filtered, 
filtrate  from  pure  wines  is  colourless,  yellow,  or  sometimes  gray,  with  a  tinge  of 
or  green  in  the  case  of  wines  containing  verj-  little  acid.     Wines  artificially  coloun 
on  the  other  hand,  yield  a  filtrate  of  a  more  or  tosn  pronounced  red  colour. 

Instead  of  this  reagent,  the  two  following  solutions  may  be  employed  :  (a)  Mer- 
curic chloride,  10  grammes;  ammonium  chloride,  6  grammes;  water,  100  c.c. 
(6)  Glacial  acetic  acid,  10  c.c. ;  water,  66  c.c. ;  ammonium  hydroxide  (0*920  specifia 
gravity),  26  c.o.  M 

Ten  c.c.  of  the  wine  are  shaken  with  1  c.c.  of  (d).  then  1  c.c  of  (6)  added,  and  m 
whole  shaken  and  filtered.  The  reaction  is  a  little  more  sensitive  than  the  first  one, 
but  requires  greater  oar&    The  filtrate  must  be  nearly  neutral,  and  its  coloor  must  b« 


Br  bo 
ir«3ll 
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^H^iiniDediately  after  filtratioD,  eince  with  some  wines  it  becomes  orange  on 

^■Biog. 

I        Archil,  when  present,  is  partially  retained  by  the  precipitate  in  either  test,  but 

■an  be  dissolved  off  the  filter  by  absolute  alcohol. 

I        To  determine  to  which  of  the  four  colouring  matters  the  red  colour  is  due,  the 

filtrate,  preferably  as  obtained  by  the  second  method,  is  divided  into  two  parts.     To 

one  of   these  is  added  an  excess  of  clear  lime-water,  whilst  an  excess  of   freshly- 

caloiued  magnesia  is  added  to  the  second.     The  tubes  are  left  for  thirty  miuutes,  with 

oecaaional  agitation,  after  which  an  excess  of  acetic  acid  is  added  to  the  first  tube. 

1.  If  the  Uqnid  regains  its  red  colour,  archil  or  cochineal  is  present  To 
diaiinguish  between  them,  10  c.c.  of  the  wine  are  mixed  with  02  to  0-3  gramme  of 
Atannous  chloride  and  an  excess  of  finely-powdered  calcittm  carbonate,  shaken  at 
i&lervais  for  ten  to  fifteen  minutes,  and  filtered.  If  the  filtrate  is  red,  cochineal  is 
Indicated  ;  if  colourless,  archil. 

'2.  If  the  colour  is  not  restored  by  acetic  acid,  phytolacca  or  red  beetroot  is 
indicated. 

The  filtrate  of  the  tube  containing  the  magnesia  is  mixed  with  acetic  acid  Id 
ixeess  and  filtered,  a  colourless  or  yellow  filtrate  indicating  phytolacca,  whilst  a 
iMtoration  of  the  red  colour  points  to  the  presence  of  beetroot.  This  reaction  is  not 
always  successful.  I 

As  a  further  test,  10  c.c.  of  the  wine  are  boiled  with  1  c.c.  of  a  reagent  prepared  j 
by  dissolving  40  grammes  of  powdered  ammonium   sulphate  and  20  grammes  oP 
DWreuric  oxide  in  a  little  water,  and  making  the  solution  up  to  lOU  c.c.     The  filtrate 
from  this  test  is  colourless  or  yellow  In  the  presence  of  phytolacca  or  beetroot,  and 
red  with  archil  or  cochineal.  C.  A.  M. 

The  Detection  and  Estimation  of  Duloine  in  Beverages.  J.  Bellier. 
(.Inn.  d*  Chim.  anal.,  lUOO,  v.,  333-337.)     Dulcine  or  sucrol  is  phenetol  carbamide. 

CO<gH.C.,H,OAH,.  J 

It  possesses  about  200  times  the  sweetening  potper  of  sugar.  It  is  only  slightly 
vdoble  in  water  (1"25  gramme  per  litre),  ether,  benzene,  and  chloroform,  but 
diHolves  readily  in  alcohol,  ethyl  acetate,  and  amyl  acetate. 

To  extract  it  from  lemonade,  dilute  fruit-syrups,  etc.,  all  that  is  necessary  is  to 
ilitke  the  liquid,  after  being  made  alkaline,  with  ethyl  acotate.  But  in  the  case  of 
Uer,  wine,  and  certain  fruit-syrups,  an  emulsion  is  formed  and  other  substances  are 
tbo  extracted.  To  obviate  this,  fruit-syrups,  preserves,  etc.,  are  diluted,  an  excess 
of  basic  lead  acetate  added,  the  lead  removed  by  precipitation  with  sodium  sulphate, 
uultho  filtrate  made  alkaUne,  and  extracted  with  ethyl  acetate. 

Wine  is  best  treated  by  adding  2  grammes  of  mercuric  acetate,  shaking,  adding 

'  'lUght  excess  of  ammonium  hydroxide,  and  filtering. 

In  the  case  of  beer,  2  to  3  grammes  of  pulveri;^ed  sodium  phospbotungstate  and 

10  to  20  drops  of  sulphuric  acid  are  added  to  200  c.c,  the  liquid  allowed  to  stand 

^  ft  few  minutes  after  shaking,  and  then  filtered,  and  the  filtrate  rendered  alkaline 

with  unmoniom  hydroxide. 
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The  clear  filtrate  obtained  by  one  of  these  methods  is  shaken  with  neutral  etbyl' 
acetate  in  the  proportion  of  50  to  'iOO  c.c,  the  extract  filtered,  and  the  solvent 
evaporated.  In  most  oases  crystals  are  obtained  when  the  quantity  of  dulcine 
exceeds  004  to  005  gramme  per  litre.  If  necessary,  the  residue  is  purified  from 
fat  and  resinous  Bubstances  by  repeatedly  treating  it  with  hot  water,  filtering,  and 
evaporating  the  solution  to  dryness.  When  sutficiently  pure  the  final  solution  in 
hot  water  is  evaporated  to  dryness  in  a  porcelaiu  basin,  the  residue  treated  with 
1  to  2  c.c.  of  sulphuric  acid  and  several  drops  of  formaldehyde,  and  after  fifteen 
minutes  the  mixture  diluted  with  5  o.c.  of  water.  In  the  presence  of  dulcine  ft 
more  or  less  pronounced  turbidity  or  precipitate  is  obtained.  Wheu  it  only  amounted 
to  OOl  gramme  per  litre  the  reaction  ia  not  very  pronounced,  and  in  such  eases 
ehould  be  confirmed  by  Jorissen's  reaction. 

The  purified  dulcine  is  dissolved  in  2  to  3  c.c.  of  boiling  water,  and  the  solution 
heated  on  the  water-bath  for  five  minutes  with  4  or  5  drops  of  a  solutioa  of  roercurio 
nitrate,  prepared  by  dissolving  2  grammes  of  mercuric  oxide  in  dilute  nitric  acid, 
adding  sodium  hydroxide  solution  until  a  slight  permanent  precipitate  ia  formed, 
diluting  to  15  c.c,  and  decanting  the  clear  liquid.  The  tube  is  then  withdrawn 
from  the  bath,  no  notice  being  taken  of  any  precipitate,  and  a  small  quantity  of  lead 
peroxide  introduced.  The  mercuric  compound  and  the  excess  of  the  lead  peroxide 
rapidly  subside,  and  when  dulcine  is  present  to  the  extent  of  5  milhgrammes  per 
litre  the  upper  layer  has  a  distinct  violet  colour. 

Tor  a  quantitative  estimation,  any  alcohol  must  be  eliminated  from  the  liquid, 
and  two  extractions  with  ethyl  acetate  made.  The  residues  arc  united,  purified,  and 
dissolved  in  1  to  o  c.c.  of  sulphuric  acid,  several  drops  of  formaldehyde  added,  and 
the  Liquid  diluted  to  10  to  50  c  c.  after  50  minutes. 

Alter  twenty-four  hours  the  precipitate  is  collected  on  a  dried  filter  of  known 
weight,  washed  with  water,  dried  and  weighed. 

By  this  process  the  author  has  obtained  the  following  results  with  beverages 
containing  0*1  gramme  of  dulcine  per  litre  : 

200  CO.  of  In«>Iubl»  Cwopouiid. 

Lemonade       ...  0*018 

0<U7 

Wine    ...  .  .  00*J0 

Beer     ..  0*021 

Saccharin  does  not  form  an  insoluble  compound  under  these  conditions. 

a  A. 


The  Estimation  of  Oluten  in  Flour.     Marion  and  Manget.     {.inn,  de 
anal,  1900.  v.,  249-252.) — A  method  of  estimating  the  value  of  a  fiour  for  bakli 
purposes  has  been  based  upon  ad  'ion  of  the  ratio  of  gluten  to  gliadin  hf 

Fleurcnt  {/?wn.  rfti  Mtmsthe  rU  t'.i re,  December,  1899),  and  subsequently 

similar  ptooen  hfts  boeo  devised  by  fi.  A.  Guess  (Analyst,  xxv.,  367).    Fleuronl 
method  consists  in  kneading  in  the  usual  man^  s  grammes  of  the  flour, 

Irifturafciiig  the  residual  gluten  with  a  small  quant  per  oeot.  alcohol  cootalnl 

O'dt^er  cent  of  potassium  hydroxide.    The  mass  is  then  transferred  toastoi 
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flask  with  the  aid  of  the  alkalino  alcohol,  tho  total  amount  of  which  should  ho  80  o.o. 
The  mortar  is  rinsed  with  70  per  cent,  alcohol  (free  from  alkali),  the  washings  heing 
added  to  the  contents  of  the  ilask,  which  are  now  shaken  with  glass  beads  until  the 
diaintegratioa  is  complete,  After  neutralizing  the  alkali  witb  carbon  dioxide,  the  liquid 
is  made  up  to  150  c.c.  with  70  per  cent,  alcohol,  and  filtered.  Fifty  c.c.  of  the  filtrate 
are  evaporated  to  dryness,  and  the  residue  dried  at  100'^  to  105"  C.  and  weighed.  The 
amount  of  potassium  carbonate  present  is  deducted,  the  differeuce  giving  the  amount 
of  gliadin.     The  gluten  is  then  obtained  by  calculation. 

In  the  modification  recommended  by  the  authors,  the  gluten  from  the  kneading 
itlUowed  to  dry  in  the  air  and  weighed.  U  is  then  shaken  for  two  minutes  in  a 
^■BB  vessel  with  80  o.c.  of  Fleurent's  solution  and  a  dozen  glass  balls  of  1  centimetre 
ID  diameter,  and  subsequently  for  fifteen  to  twenty  minutes  after  the  introduction  of 
some  small  glass  beads. 

The  turbid  liquid  is  poured  off  into  a  flask  with  a  long  neck,  graduated  from 
iOO  to  dlO  c.c.  in  tenths  of  a  c.c,  the  flask  and  residual  glass  balls  being  washed  with 
l«EaoUy  1^0  o.c.  of  pure  70  per  cent,  alcohol.  The  excess  of  the  total  liquid  over 
'iX)eic.  represents  tho  volume  of  gluten.  Fifty  c.c.  are  evaporated,  and  the  residue 
dried  at  100'  to  106 C,  and  weighed,  giving,  after  making  a  deduction  for  the  polas- 
«tQiD  hydroxide  present*  the  weight  of  dry  gluten.  This  is  calculated  on  the  volume 
nad  OD  the  graduated  flask.  The  residual  liquid  is  neutralized  with  carbonic  acid, 
ud  the  gliadin  estimated  in  />0  c.c.  of  ihe  filtrate  by  Fleurent's  method. 
The  following  results  are  given  in  illustration  ; 


HuQgariAa 
GruftU. 


3iip«ric»r  Floan. 


Globeii,  moist,  per  cent. 

M     dry 

M        >y    by  weight 
GUadin 


22-85 
8-42 
8-39 
5-52 


I      1- 
22-28    26-37 

7-86  I    8*69 

7'56  i    8-93 

6-23  I    5*67 


25 
4l*44 


2.       I       3. 

20-70  23*08 
6-89  i  7-84 
6-79  :  7-67 
4-79      4-60 


20 
69-M 


25 
8fi'48 
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ORGANIC    ANALYSIS. 

The  Use  of  Tannin  in  purifying  Residues  containing  Alkaloics.  C.  Kip- 
pwberger.  (Zeit.  anal.  Ckem.,  1900,  xxxix.,  G27-633.)— The  freshly-precipitated 
<0(Dpounda  of  tannin  with  alkaloids  can  be  separated  from  proteida  by  means  of 
aoelone,  whilst  the  compounds  of  tannin  with  albumin  or  peptone  do  not  yield 
any  trace  of  the  proteid  constituent  to  this  solvent,  although  some  tanuin  is  dissolved. 

In  forensic  analysis  the  substance  to  be  examined  is  extracted  with  acidijml 
ftloohol  and  the  extract  evaporated.  After  mixing  the  residue  with  a  little  water 
and  aeetooe,  tannin  is  added,  and  the  paste  gently  heated  with  acetone  slightly 
H^ifi*^  with  hydrochloric  acid,  and  filtered.  The  filtrate,  after  the  addition  of 
1^  to  do  CO.  of  glycorQl  with  a  little  water  and  1  or  3  c.o.  of  hydrochloric  acid,  U| 
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evaporated  on  the  water-bath,  and  the  residue  diluted  with  water  and  filtered, 
can  then  be  extracted  with  chloroform. 

When  alkaloids  which  arc  volatile  with  steam  are  present,  the  method  formerl; 
described  by  the  author  (Analyht,  xx.,  201)  of  direct  extraction  with  glycerc 
containing  tannin  is  advisable.  C.  A.  M. 


The  Constituents  of  German  Rose  OU.  H.  Walbaum  and  K.  Stephan. 
(Berichte,  1900,  xxxiii.,  2302-2308.) — According  to  Bertram  and  Gildemeister  {Journm^i 
prak.  Oicin.f  1S94,  xlix.,  185),  both  Bulgarian  and  Gorman  rose  oil  consist  esaentiall^^l 
of  geraniol  and  odourless  hydrocarbons.  Citronellol  has  also  been  discovered  by 
Tiemann  in  the  Bulgarian  oil.  As  these  two  substances  did  not  possess  the  odour 
of  rose  oil  when  mi.\ed,  the  authors  have  examined  a  large  quantity  of  German  oil  to 
discover  what  other  substances  were  present.  By  fractional  distillation,  partly  with 
steam  and  partly  under  reduced  pressure,  the  constituents  of  lower  boiling-point  than 
geraniol  were  separated.  These  were  refraction&ted  under  reduced  pressure,  yielding 
finally  about  300  grammes  of  distillate  boiling  from  55'  to  100*"  C.  under  13  milli- 
metres pressure,  and  a  fraction  of  higher  boiling-point  which  still  contained  geranioL 

The  lower  fraction  yielded  on  treatment  with  bisulphite  an  aldehyde  identified 
as  nonyl  aldehyde,  and  the  residue  left  after  the  removal  of  this  was  found  to  contain 
linalool. 

The  fraction  of  the  oil  boiling  above  lOO'  C.  at  14  millimetres  pressure  was 
treated  with  bisulphite,  and  citral  was  identified  in  the  compound  produced.     After 
removal  of  the  citral.  the  fraction  was  found  to  contain  a  suiall  quantity  of  phenyl-^ 
ethyl  alcohol  ^ 

Citronellol  was  also  identified  in  the  oil,  and  in  the  authors'  opinion  other 
odoriferous  substances  were  probably  present,  C.  A.  M. 

The  Ocourrenoe  of  Fhenyl-ethyl  Alcohol  in  Bose  Petals  and  Bose  OU. 
H.  Walbaum.     {Htrichic,  1900,  xxxiii.,  2299-2302.)— In  a  previous  communication 

(Berichte,  ■mxmnx.^  1903)  the  author  has  shown  that  phenyl-ethyl  alcohol  is  obtained 
by  extracting  dried  rose  petals,  and  that  it  is  also  present  to  a  sbght  cxtont  in  normal 
rose  oil.     On  extracting  VH)  kilos  of  the  petals  with  ether,  and  distilling  the  residue 
of  the  extract  in  a  current  of  steam,  a  turbid  aqueous  distillate  was  obtained,  fron^Jj 
which  about  80  grammes  of  a  brown  oil  could  be  extracted  with  ether.     This  wafl| 
found  to  consist  for  the  most  part  of  phenyl-ethyl  alcohol. 

Since  the  ordinary  rose  oil  obtained  by  distillation  of  the  petals  with  steam  never 
possesses  the  exact  odour  of  the  rose,  numerous  attempts  have  been  made  from  time 
to  time  to  extract  the  odoriferous  constituents  with  petroleum  spirit,  carbon  bisulpbid 
or  other  solvents.     As  in  the  case  of  the  dried  tlowors,  it  was  found  that  the  freshl 
plucked  blossoms  when  extracted  with  petroleum  ether  also  yielded  an  oil  consisti 
principally  of  phenyl-ethyl  alcohol     Cieraniol,  which  is  a  principal  constituent  in  the 
oil  obtained  by  distillatioa  of  the  fresh  blossoms  with  steam,  is  only  present  to  a 
small  extent  in  the  extracted  oil     The  author  considers  tliat  this  great  difference 
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itweon  the  distiUed  and  extracted  oils  renders  a  re-examination  of  norma!  rose  oil 
lecQseary.  C.  A.  M. 


The  Determination  of  the  Aoid  and  Saponification  Values  of  Wax.     Otto 
iohorn.     {Zcit.  ajial.  Chem.,  1900,  xxxix.,  640-645.) — Aniyl  alcohol  is  recommended 
{iustead  of  ordinary  alcohol  for  these  determinations. 

Acid  Vahce. — About  6  grammes  of  the  sample  are  heated  to  the  boiling-poiufc 
with  60  c,c.  of  pure  amyl  alcohol,  and  then  titrated  in  the  ordinary  way.  The 
advantage  over  the  ordinary  method  is  that  the  titration  can  be  completed  without 
the  necessity  of  again  heating  the  liquid,  and  any  partial  Baponifioation  is  thus 
obviated.  The  author  therefore  obtained  results  considerably  lower  in  this  way 
than  by  the  older  method.     Thus  : 

BecBwnx.  Japan  Wax.  CanwubA  Wnx. 

Amyl  alcohol        22-34         1918  1906  9*71 

Kthyl  alcohol         22-8  19-60  20-4  — 

Saponification  Value. — About  5  grammes  of  the  wax  are  heated  in  the  water- 
bath  with  60  c.c.  of  amyl  alcohol  and  2o  c.c.  of  N  potassium  hydroxide,  a  blank 
detGrminatiou  being  simultaneously  made.  The  excess  of  alkali  is  titrated  after 
thirty  minutes. 

The  author  states  that  in  every  instance  the  ordinary  method  yielded  too  low 
tttolts  in  the  case  of  the  waxes  and  mixtures  which  he  examiacd. 

The  following  results  show  that  the  saponification  by  the  amyl  alcohol  method 
is  complete  in  fifteen  minutes. 
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C.  A.  M. 

The  Analysis  of  Gutta-percha.     H.   Borntrager.     {Zeil.  ana/.    Cftcm.,    1900, 
Uix..  602-504.) — Crude   commercial  gutta-percha  has  the   following  composition, 
ng  to  the  investigations  of  different  chemists  :  Water,  I  to  I  'o  ;  dirt  (wood  and 
3  to  5  ;  pure  gutta,  30-5  to  H3-5  ;  albane,  7-0  to  44'o  ;  and  lluavile,  3-0  to  2i-0 
cent 

It  is  generally  accepted  that  gutta  is  a  hydrocarbon  (C,,^Hj„),  and  that  albane 
(C„ll,^0)  and  fluavila  (C,^lH^^,O.J)  are  only  oxidized  gutta.  The  author  finds  that 
thic  is  only  true  of  albane,  which  is  insoluble  in  cold  alcohol,  aud  which  consists 
of  three  separate  resinous  substances.  Of  these  a^.  which  constitutes  about  30  per 
esat  of  the  albane^  is  a  light  yellow  resin  oil,  whicli  distils  at  200'  C. ;  a,  (about 
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30  per  cent.)  ifi  a.  dark  yellow  oil  distilling  at  250°  C. ;  and  a,  (about  40  per  cent.] 
a  Holid  reeiu  resembling  colophony. 

Fluavile,  ou  the  other  haod,  is  a  de&nite  eabstance,  which  distils  as  a  oolourh 
resin  oil  at  lOo^  C.     It  is  soluble  in  cold  alcohol. 

Eiiimation  of  Water. — Two  grammes  of  the  finely-divided  sample  are  dried  in  9r 
weighed  tube  in  a  current  of  air  at  100 '  C.  until  the  weight  becomes  constant.  fl 

Estimation  of  Dirt. — One  gramme  of  the  substance  is  heated  on  a  water-bath 
under  a  reflux  condenser  for  twelve  hours  with  60  c.c.  of  benzene.  The  liquid  ia 
then  filtered,  and  the  flask  and  filter  washed  with  hot  benzene  until  the  washingg 
leave  no  residue  on  evaporation.  The  filter  and  flask  are  then  dried  at  110^  C.,  and 
weighed. 

Eslinuition  of  Pure  GiUta. — The  benzene  with  the  resinous  compound  in  solution 
is  evaporated  to  about  50  cc,  mixed  with  100  c.c.  of  absolute  alcohol,  and  allowed 
to  stand  for  two  hours  on  the  water-bath.  The  pure  gutta  is  precipitated  and 
separated,  washed  three  times  with  hot  alcohol,  dried  at  100  C,  and  weighed.  ^t 

Deterviination  of  Albane  and  FiiuiviU. — These  are  generally  estimated  togetha^B 
by  difference.  For  a  separate  determination  the  author  evaporates  the  alcohol  and 
benzene  filtrate  from  the  estimation  of  the  gutta  to  50  c.c.»  and  leaves  it  to  cool  in 
a  weighed  basin.  After  twenty-four  hours  the  supernatant  liquid  with  the  fluavile 
In  solution  is  decanted,  and  the  deposit  of  albane  washed  three  times  with  cold 
alcohol,  dried  at  SO'  C,  and  weighed.  The  fluavile  is  found  by  difference,  or  by 
evaporating  its  alcoholic  solution  after  removing  the  albane.  If  a  determination  of 
its  three  constituents  be  required,  the  dried  albane  may  be  fractionally  distilled. 

An  analysis  of  a  sample  of  crude  gutta-percha  by  the  above  method  gave  tl 
following  results:    Water,  1-.0 ;  dirt,  2*5;  pure  gutta,  77*5;  fluavile,  6;  albane 
3-8;  albane  aj,  37 ;  and  albane  a,,  5  per  cent.  (cf.  Analyst,  xxi,  74,  and  xxii.,  328] 

C.  A.  M. 


The  Determination  of  Froteids  in  Feeding  Stuffs.     H.  Sohjorning.     [Zt 

QfitL  Cheni.,  IIKX*,  xixix..  63.^-6:39.) — As  the  author  has  found  that  uranium  acetat 
precipitates  true  peptones,  whilst  Stutzer's  reagent  does  not,  he  has  made  expcii-  ^ 
mejits  to  determine  whether  peptones  are  actually  present  in  feeding  stuffs,  ^M 

He  has  obtained  the  following  results  in  his  analysis  of  various  samples  by  th^^ 
method  previously  described  (Asalvst,  xxiii.,  32G) :  , 
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Fxom  tfaeaa  figoras,  the  floaduiaD  ia  arriTed  ai  that  peptones  ar«  not  pmeoft 
oi^iaary  feeding  afcoffs.  or,  if  k\  only  in  very  ninol^  quantities ;  and  that,  thereloi 
Stntser'a  xwgent  and  ttr&nium  aoeUto  sboQld  preeipitate  pffatztically  the  same  p] 
portion  of  nitra^aii.    Thla  wa«  ooQArmed  eaperiaMotftlly. 
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In  the  method  finally  rooommeaded,  06  to  1  gramme  of  the  sample  is  mixed  with 
00  &o.  of  water,  and  left  for  twenty  hours,  with  frequent  a^tation.  The  contents  of 
m  beaker  are  then  heated  to  50°  C.  in  the  water-hath,  and  '20  to  40  c.c.  of  a  saturated 
soiution  of  uranium  acetate  introduced.  After  standing  for  thirty  minutes  at  the 
same  temperature,  the  precipitate  is  filtered  off.  washed  with  a  cold  1  to  2  per  cent, 
solution  of  uranium  acetate,  boiled  with  50  c.c.  of  magnesia  milk  (11  grammes  MgO 
Id  2  litres  of  water)  to  expel  ammonia,  and  evaporated  nearly  to  dryness.  The 
nitrogen  in  the  residue  is  then  determined  in  the  usual  way»  a  correction  of  O'l  c.c. 
^  »otd  being  made  for  each  100  c.c.  of  filtrate  and  washings. 

In  the  following  table  of  results  thus  obtained  with  the  different  feeding  stuffs, 
A  represents  the  nitrogen  precipitated  by  Stutzer's  reagent ;  B  by  uranium  acetate, 
without  subsequent  boiling  with  magnesia  ;  and  C  by  uranium  acetate  and  evaporation 
irith  magnesia : 
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Volumetric  Method  for  the  Bstimation  of  Copper.  S.  W.  Farr.  (Jonrn. 
Smer,  Chem.  Soc,  1900.  G52.) — This  is  a  modification  of  the  methods  proposed  by 
Wallace  and  Smith  (Analyst,  1898,  50)  and  Meade  {ibid.,  332).  A  solution  con- 
Uiniug  about  0-04  gramme  of  copper  and  1  to  2  {>er  cent,  of  nitric  acid  is  reduced  by 
idding  a  few  co.  of  strong  sulphurous  acid  or  of  10  per  cent  sodium  sulphite,  and 
beating.  Two  c.c.  of  a  10  per  cent,  solution  of  an  alkaUne  thiocyanate  arc  thou 
idded.  The  precipitated  cuprous  thiocyanate  is  filtered  off  on  an  asbestos  filter, 
lod  thoroughly  washed,  until  the  washings  do  not  decolorise  permanganate.  The 
wid  is  placc'd  in  a  beaker,  2  or  3  c.o.  of  a  10  per  ceut.  caustic  soda  solution  are  added, 
umI  the  whole  is  warmed  to  70'.  Decinormal  permanganate  is  now  ron  in  until 
Um  yellow  colour  changes  to  green.  Dilute  sulphuric  acid  (1  :  '^)  is  added  until  the 
aalation  becomes  clear,  the  solution  is  warmed  to  60°  or  70%  and  permanganate  is  run 
to  ontil  the  solution  becomes  pink. 

The  oxidation  may  be  represented  by  the  equation 

lOCoCNS  +  7K,Mn20s  +  2inoS0^  =  7K,S0,  +  UMnSO^  +  lOHCN  +  lOCuSO,  +  16H,0. 

Fnta  which  it  will  be  seen  that  1  c.c.  •l'^  permanganate  is  equivalent  to  '^^  milli- 
of  copper.  A.  M. 
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Determination  of  Carbon  in  Ferroohromo.  A.  A.  Blair.  (Jotim.  Artier.  Chi 
Soc.,  sxii.,  719.) — Twenty-five  grammes  of  potassium  bisulpbate  are  fused  in 
platinum  boat  160  millimetres  long  and  25  millimetres  wide.  When  cold,  1  gramme  of 
the  6nely-ground  sample  is  spread  over  the  surface,  the  boat  placed  in  another  larger 
one,  into  which  it  fits,  and  a  platinum  cover  put  over  it.  which  prevents  any  splasbin^^ 
of  the  bisulphate  into  the  tube.  The  boat  is  placed  in  a  platinum  tube  400  millimeLrQfl| 
long  and  30  millimetres  in  diameter,  and  closed  liy  a  ground  joint  at  the  rear.  Con- 
densation of  sulphuric  acid  aromid  the  joint  is  prevented  by  placing  two  plugs  of 
pumice  wrapped  in  platinum  foil  between  it  and  the  boat.  The  forward  end  of  the 
tube  is  contracted  and  filled  with  platinized  asbestos  to  oxidize  snlphnrous  acid,  and 
then  still  further  contracted,  bent  downwards,  and  fused  to  a  glass  U-tube  filled  with 
glass  beads. 

The  combustion  is  made  in  oxygen,  purified  as  usnal,  the  heating  being  started 
at  the  contracted  end  of  the  tube.  The  products  of  combuetion,  alter  leaving  the 
U-tube,  pass  through  two  flasks  heated  by  a  burner  and  filled  with  a  solution  of 
150  grammes  chromic  acid  and  300  c.c.  sulphuric  acid  per  litre.  They  then  p 
through  a  U-tube  filled  with  glass  beads,  serving  as  condenser,  next  through  a  ta 
containing  pumice  saturated  with  chromic  acid,  and  then  through  a  calcium  chlorid 
tube,  after  which  they  enter  the  absorption  apparatus.  A  gasometer  connected  to 
the  latter  by  a  guard  tube  serves  to  relieve  the  pressure,  which  would  otherwise  be 
considerable. 

As  the  current  of  gas  and  the  heating  must  be  very  slow,  a  combustion  requires 
about  two  hours  and  a  half.  After  washing  the  boats  and  cover  they  are  ready  for 
another  determination.     Duplicate  analyses  are  stated  to  agree  within  0*01  per  cen 

A.  G.   L. 
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The  Separation  of  Tungsten  Trioxide  flrom  Molybdenum  Trioxide.  Max 
J.  Ruegenberg  and  Edgar  P.  Smith.  {Jourtt,  AtMr.  Cketn^  Soc.,  xxii.,  772.) — The 
method  is  based  on  the  fact  that  tungstic  acid  is  insoluble  in  concentrated  or  dilu 
sulphuric  acid,  whilst  molybdenum  trioxide  is  readily  soluble  {Jtynrn.  Afner.  Che 
Soc,,  xix.,  242).  Sulphuric  acid  of  specific  gravity  1'37S  was  found  to  give  the  bci 
results.  The  resultn  of  six  experiments  are  given,  which  show  the  method  to  be 
ven,'  exact.  Another  set  of  experiments,  in  which  the  tungsten  trioxide  (0-2  to  1-3 
gramme)  was  mixed  with  5  grammes  ferric  hydroxide  before  treating  with  aulphu 
acid  showed  that  the  presence  of  iron  is  without  influence  on  the  solubility 
tungsten  trioxide.  A.  G.  L. 
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Volumetric  Determination  of  Thallium.     H.  Marshall.     {Joum.  Soc,  C 
Jnd.,  \W^,  V»94.)— A  weighed  quantity  of  the  substance  containing  thallium  in 
form  of  thallous  salt  is  heated  with   potassium  bromide,  hydrochloric  acid,  and 
measured   excess  of  a   standard    solution  of   sodium  or  potassium  broinate. 
bromine  formed  is  boiled  off,  and  condensed  in  a  condenser,  the  delivery  tube  of 
dips  into  potassium  io^lide  solution.     Part  of  the  t>romate  is  used  up  in  oxidiKicg 
thallous  to  thallic  salt — 

3TICI  ^  NaBrOa  +  6Ha  =  3TIClj»  +  NaBr  +  SH^O ; 
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Uxe  remainder  is  determined  by  titrating  the  iodine  set  free  with  thiosulpbate 
eolation.  The  author  has  devised  an  apparatus  entirely  of  glass  for  carrying  out 
the  distillation.  A.  M. 


lodometrio  Estimation  of  Chromic  Aoid.     K.  Seubert  and  A.  Henke.     {JCeit. 

J,a,ng^iv.  Chem,^  1900,  1147.) — The  method  depends  upon  the  reaction  : 

Kfirfi.  +  6KI  +  TH.SO^  -  4K^S0<  +  Crj(SOJa  +  7BJD  +  61.  . 
Under  ordinary  circumstances  the  action  takes  considerable  time.  The  authors 
have  made  an  exhaustive  investigation  of  its  rate  of  progress  when  the  difl&reut 
bodies  are  present  in  diflferent  quantities.  Increasing  the  proportion  of  acid  acceler* 
■lee  the  reaction  more  than  increasing  the  proportion  of  potassium  iodide  does ; 
dilation  greatly  retards  it.  The  following  are  convenient  proportions  to  use : 
Bichromate,  0  05  gramme;  potassium  iodide,  Oo  gramme;  sulphuric  acid,  1'8 
gramme  ,  total  volume,  100  o.c.  If  less  than  005  gramme  of  bichromate  be  present, 
the  other  quantities  should  still  be  kept  the  same.  If  there  be  more  bichromate,  the 
iodide  and  acid  should  be  proportionately  increeised  without  adding  more  water, 
onleu  there  be  more  than  0*25  gramme.  The  reaction  is  complete  in  about  six 
Juiouteo.  The  liquid  should  then  be  diluted  and  titrated  with  thiosulpbate  solution, 
Qnng  ataroh  as  indicator.  A.  M, 


Determination  of  Phosphoric  Acid  as  Phosphomolybdic  Anhydride.  H.  0. 
Awnnan  and  H.  St.  J.  Hyde.  {Jounu  Amer.  Ciiem.  Soc,,  1900»  652.) — The  authors 
bftTD  examined  Woy's  method  (An.&ly&t,  1897,  250  and  333),  in  which  the  molybdate 
precipitate  is  ignited,  and  weighed  as  t34Mo03,P,^0^,  and  find  the  method  to  give 
tmoUs  which  agree  exactly  with  those  obtained  by  the  molybdate- magnesia  method. 
The  second  precipitation  recommended  by  Woy  is,  however,  quite  unnecessary, 
•toaUy  good  results  being  obtained  with  only  one  precipitation.  A.  M. 

Preparation  of  Standard  Acid.  C.  L.  Higgina.  {Joum,  Soc.  CVww.  Ind., 
.,  968.) — The  author  finds  that  sodium  carbonate  as  a  base  for  alkahmetry 
anaatisfactory,  for  it  is  not  possible  to  convert  bicarbonate  entirely  into  carbonate 
■tibout  forming  some  caustic  ^^oda.  He  finds,  however,  that  G.  T.  Moody's  method 
{Jvum,  Chem.  Soc,  1898,  68)  gives  very  accurate  results.  Pure  dry  hydrogen  chloride 
gm  is  passed  into  a  weighed  absorption  bulb  containing  water.  The  bulb  is  made 
tfrtirslj  of  glass,  and  is  fitted  with  a  stopcock  and  a  calcium  chloride  tube.  The 
iseretM  d  weight  of  this  bulb  gives  exaoily  the  weigiit  of  hydrogen  chloride 
Ahioffbed.  A.  M. 


as  a 


Basis  for  Acldimetry.      C.  A.  Cohn. 
a  neutral  solution  of  pure  copper  sulphate 


Uer  -"  of  Copt>er  Sulphate 

^{Jmm.  -  .  Jnd.,  19(X),  962.)— If 

bs  ilactfoljrsed  in  the  manner  usual  in  copper  deternuaations,  copper  is  deposited, 

aalkhs  equivalent  quantity  of  sulphuric  acid  is  set  free.     From  the  weight  of  copper 

dcpodlftd  the  exact  quantity  of  acid  can  be  calcula^,  and  the  latter  can  be  used  as 
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a  basis  for  acidimetry.     The  results  obtained  agree  exactly  with  those  given  by  t1 
hydrogen  chloride  method  (see  preoeding  extract).  A.  M. 


APPARATUS 

Oastight  Stopcock.  H.  Gockel.  (Zeits.  f.  angew.  Ch^m., 
1900,  961.)— The  stopcock  is  designed  so  that  it  may  bensed  in  any 
position.  The  key  has  two  grooves  cut  in  it,  one  on  each  side  of 
the  bore.  The  mantle  has  two  small  tabes  running  through  it 
corresponding  with  the  grooves.  The  grooves  and  tubes  are 
filled  with  mercury,  and  then  the  tubes  are  corked  and  sealed. 
To  prevent  the  key  coming  out,  the  end  i^  made  to  project 
somewhat,  and  a  pin  is  run  through  it  as  shown. 

A.   M 


J 


ITew  Coal  Calorimeter.  S.  W.  Parr.  {Jo 
Amer.  Cium,  Soc,  1900,  646.)— The  coal  is  ground 
up  to  pass  a  lOO-mesh  sieve,  dried  at  105'  C,  and 
1  gramme  is  weighed  out  and  put  into  the  cart- 
ridge D  ;  16  to  18  grammes  of  sodium  peroxide  are 
added,  the  top  is  screwed  on,  and  the  whole  is 
shaken  to  thoroughly  mix  the  contents.  It  is  than 
put  into  the  insulated  can  A,  2  litres  of  water  are 
added,  the  Hd  of  the  can  is  replaced,  and  thd 
pulley  P  is  connected  with  a  motor  and  rotated 
oO  to  100  revolutions  per  minute.  When  the  te 
perature  is  constant,  a  hot  wire  is  dropped  do 
the  stem  of  the  cartridge,  which  is  provided  wiUi  a 
valve  to  close  again  after  the  wire  has  passed.  The 
maximum  temperature  is  noted,  and  the  beat  of 
combustion  C  is  calculated  from  the  formula 
C  =  (f  -  <^IT)  X  ir  X  0-73.  where  /  is  the  rise  of  t 
perature  observed,  ir  is  the  water  employed,  -01!^^ 
is  the  rite  caused  bv  the  hot  wire  (^  inch  of  No 
copper  wire),  and  0*73  is  the  necessary  factor  w 
has  been  determined  by  a  special  series  of  ox 

manto. 

A.  AL 


i 


PeCdrmioation  of  Corroet  Helting-poinu,  II.  Thomas  Tsrrer  and  All 
Levy.  (Notes  from  ibe  lAboratory  ol  the  StirUng  Chotnical  Works.  .Inly.  1900. 
r/rw'«  Acvnatttnt  YnikKf.— The  appftratos  uttd  ooosiato  of  a  small  batterr.  a 
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koHTs  coil,  a  Chrystoroanos'  heaker  (Ber.,  33.  1093),  and  a  telephone.  An  alternating 
carrent  is  used  to  do  away  with  the  secondary  current  which  may  be  formed  by  the 
electrolj^eis  of  the  substanoe.     The  internal  diameter  of  the  end  of  the  tube  lodged  in 


mercury  is  4  miUimetres.  The  powdered  substance  is  pressed  into  this  to  a 
height  of  1*5  millimetres,  by  means  of  a  metal  rod  of  diameter  3-5  millimetres,  and 
tliea  mercary  is  poured  in  to  a  height  of  20  to  30  milUmetres,  if  necessary,  after  thu 
tube  has  been  fixed  in  the  beaker.  As  soon  as  the  substance  melts  the  mercury  falls, 
noDtact  is  made,  and  the  noise  of  the  commutator  produces  a  loud  sound  in  the 
lelephoue.     The  method  gives  good  results.  A.  S.  L. 


REVIEW. 

BacTKRIA,    BSrBCIALLV     AS    THBY     ABE     RELATED    TO    THE     EcONOMY    OF     NaTUBB,    TO 

IxorsTKiAL  Processes,  and  to  the  Public  Hralth.  By  Geoiior  Newman, 
M.D,  Second  edition,  1900.  Pp.  381.  Twenty-three  plates  and  sixty  other 
illustrations.  London:  John  Murray  {The  Progressive  Science  Series).  Large  8vo. 
Price  68. 

This  book  is  a  popular  scientific  statement  of  our  present  knowledge  of  bacteria. 
It  IS  brought  well  up  to  date,  and  gives  the  results  of  many  of  the  latest  researches. 
h  do«0  not  profess  to  be  a  practical  handbook,  although  its  pages  contain  many 
Kilaable  technical  bints  relating  to  the  preparation  and  uses  of  nutrient  media, 
oethods  of  microscopical  staining,  etc.  A  chapter  is  devoted  to  the  bacteriological 
namination  of  water,  and  to  the  identification  of  many  specific  organisms  found  in 
wat«r.  We  are  glad  to  note  the  emphasis  laid  upon  the  necessity  of  both  chemical 
»&(!  bacteriological  examination  of  water  intended  for  drinking  purposes.  The  danger 
3f  domestic  tilters  other  than  those  of  the  Pasteur-Chamberland  pattern  is  pointed 
[ML  The  bacteriological  treatment  of  sewage  is  dealt  with  pretty  thoroughly,  the 
work  ol  Jordan,  Dibdin,  and  Cameron  in  this  direction  being  referred  to ;  and 
tk«  Dusibods  of  treatment  adopted  in  London,  Sutton,  Exeter,  and  Manchester  are 
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desciibed.  The  bacteriology  of  milk  and  milk  prodacts,  and  the  dissemination 
diseases  (especially  tabarculosia)  through  these  subBtauces,  also  receive  considerable 
attention,  the  advantages  of  pasteurization  being  pointed  out.  The  subject  of 
bacteriology  in  relation  to  soil  nitrification  and  to  disease  is  dealt  with  in  other 
chapters.  The  book  containg  many  useful  tables,  and  the  plates  are  exoellent,  thou] 
one  or  two  of  the  illnstrations  are  somewhat  crude.  J.  F.  H.  G. 


THE   PHARMACOPCKIA   A  STANDARD. 

iMPORTAJrr  Decision. 

HIGH  COrRT  OF  JISTTCE.      KI>'G'^  BENCH  DIVISION. 

(B«lore  Mr.  Justcck  Bbcce  and  Mr.  Justice  PfliLLtMoas.) 

DICKINS    r.   KANDKasOh*. 

(From  t?u^  Tims$  o/  Jtumary  90,  1901.) 
This  wba  on  appeal  by  case  stated  from  the  decision  of  Justices  of  the  West  Biding  of  T 
coovicting  the  appeU&ntt  a  phanxMceaticiil  chemist,  upou  au  information  preferred 
by  the  respondent,  an  Inspector  of  Food  and  Drugs,  charging  him  witli  unlawfully  »& 
the  prejudice  of  the  respondent,  2  ounces  of  mercury  ointnient,  which  on  analyaia  was  fooud 
be  deticient  in  merourr. 

At  the  hearing  of  the  information,  the  following  facts  were  proved  or  admitted :  On  May  1 
1900,  the  respondent  went  to  the  appellajit'ft  premises  and  asked  for  2  ounces  of  mercury  oi: 
ment.     Ointment  was  supplied  to  him  in  a  small  wooilen  box,  the  lid  of  which  was  labelled 
"The  Ointment — Mercurial   Poison,"  for  which  he  paid  fourpence.     Upon  analyaJB,  the 
atance  suppUed  was  found  to  contain  the  parts  ba  follows :  mercury,  13'd  per  cent. ;  lard 
suet,  W'5  per  cent.     The  analyst  adde<I  lo  his  analysis  a  vtatemt^nt  that  mercury  ointm 
according  to  the  British  Phonnacoptjeia,  contained  -Ui'S  per  cent,  of  mercury,  and  Uie  mercurial 
activity  of  the  sample  would  only  be  one-fourth  that  of  an  ointment  prepared  according  to 
British  Pharmacoi>wia.     It  woh  contended  by  the  respondent  that,  as  the  oiutmt;nt  supplietl 
not  according  to  the  standard  of  th«  British  Pharmacopa'i&,  it  was  not  of  the  "  nature,  substancsi 
and  quality  demanded  "  witlun  the  meaning  of  section  6  of  the  Sale  of  Food  and  Drags  \t 
1875.     It  wae  contended  on  b<dudf  of  the  appellant  that  the  proceedingB  would  not  lie  u 
■action  6  of  tlie  Act,  but  ouKht  to  hare  been  commenced  mider  section  T,  the  artiela  in  quest 
being  a  "compounded  drug."    This  objection  having  been  overruled,  the  appellant  ^ve  evidei 
that  the  ointment  aupi^ed  was  a  dilute  preparation  of  merctu-y  ointment  -mc-U  known  to 
supplied  by  aW  rctaU  chemists,  and  such  as  would  be  tisually  suppllo^l  U:*  a  person  a^n^ 
'*  mercury  ointment."     He  slated  that  out  of  hundreds  of  &ale&  u!  that  commodity  wlueh  ha' 
made  be  had  never  supplied  it  accortUng  to  the  standard  of  the  British  Pharmacopceia  for  hi 
appUeation,  except  when  making  up  the  prescription  of  a  medical  practitioner,  for  the 
that  he  considered  tltat  the  frequent  use  thereof  by  a  person  of  delicate  consUtution 
probably  set  op  mercurial  poisoning,  from  which  death  might  ensue.     Both  tlio  diluu'  and 
stantUrd  pr^parntion  were  kept  in  stock  by  the  appellanl's  employers  at  the  premises  in  quest 
The  dilate  preparation  was  known  to  the  public  by  a  variety  of  names,  and  il  was  usually 
for  under  the  name  of  '*  bliie  cNDftnent.''    Two  other  chemists  gaTe  tdmLlar  evidence.     It 
contended  on  behalf  of  the  appellanf  that  he  was  not  in  law  requu-ed  to  sell  mercnry  olntm^ 
to  a  purchaser  in  accordance  witli  the  ctandartl  quality  prescribed  by  the  Bntiah  Pharmacol 
exeopt  when  spociUcaUy  asked  by  tht!  pmvhiLser  to  do  ao,  or  when  making  up  the 
of  a  medical  practitioner  ;  and  that  accordingly  it  was  within  the  discrtition  of  the 


THE  ANALYST. 


65 


I 


^^^^H|  dilntbd  prepartitiun  in  all  oases  iii  which  he  thought  tit  to  do  so,  and  that  he  hnd 
BBWp  committed  no  ofTence  under  section  6.  The  Jnstices  found  that  the  commodity  sold 
wms  not  of  the  natnre.  substance,  and  quality  of  the  article  demanded  by  the  purchaser,  and 
held  that  Uie  appellant  was  bound  to  supply  the  commodity  according  to  the  formulary 
pnracribed  in  the  British  Pharmacopifia,  whether  expressly  aske*!  to  do  so  or  not.  The 
questions  for  the  opinion  of  the  I'ourt  were  (1)  whether  the  appellant  was  so  bound  as  last 
tforeaaid  or  not ;  (2)  whether  there  was  evidence  to  support  tlio  finding  of  the  Justices  ; 
(St  whether  the  information  was  properly  laid  under  seotion  6  of  the  Food  and  Drugs  Aett 
1975 ;  (4)  wbetbor  the  conviction  wua  ^ood  in  law. 

Ut.  C.  a.  finssKU.,  K.C.  Iwith  whom  was  Mr.  Compstont,  appeared  for  the  appellant; 
Mr.  DAycKwu&TS,  K.C.  {with  whom  were  Mr.  Roskill  and  Mr.  Caine),  represented  the 
respondent. 

Tlic  following'  judgment  of  tlie  ronrl  was  doHvered  by  Mr.  Justice  PniLLiMonE :  Wo  think 
ihat  this  con\'iction  mnst  stand.  The  appellant  professed  to  sell  mercurial  or  mercury  ointment. 
Hdrcur^'  ointment  is  a  drug  In  the  British  Pharmacopoeia,  known  by  that  name,  and  having  iv 
esrtiiin  fixed  ratio  of  mercur>'  to  unguent.  The  appellant  was  aaked  for  mercury  ointment,  and 
ifaould  have  sold  the  drug  in  the  Pharmacopeia,  or,  if  he  was  going  to  do  what  he  in  fact  did — 
nunely,  sell  an  ointment  in  which  the  mercury  was  about  one-quarter  strength — he  should,  if 
he  may  lAwfuUy  sell  such  a  drug  (see  section  15  of  the  Pharmacy  Act,  1H68),  have  explained  that 
kt  «is  seUing  n  weaker  or  diluted  drug,  and  have  so  named  it.  He  acted  under  no  sordid 
BOlive»  but.  nevertheless,  he  was  in  the  habit  of  selling  to  his  customers  something  which  was 
M  of  ibe  nature,  substance,  and  quality  which  they  must  be  taken  to  have  demanded,  and 
wbiofa  eertainly  the  purchaser  in  this  co^c  demanded.  It  is  said  that  the  appellant  !M>ld  the 
ntntuj,  ointment  of  commerce,  and  that  for  commercial  purposes  there  is  a  standard  different 
from  that  of  the  Phormocopa'ia.  Having  regard  to  section  15  of  the  Pharmacy  Act,  1868 
SI  and  32  Vict.,  c.  121),  that  is  unlikely,  though  perhaps  possible.  But  he  failed  altogether  ta 
[rroTe  that  there  was  any  commi-rcial  standard  for  this  article  different  from  that  of  the  Pharma- 
ropfKiA.  He  did  not  even  attempt  to  prove  it.  What  he  attempted  to  prove  was  that  there  were 
two  eommcrciol  standards  of  wide  difTerence,  a  thing  in  itself  unreasonable,  wliile  he  stated  that 
he  krpt  boUi  standards  in  his  shop,  and  sold  according  to  one  standard  or  the  other,  acoordinj^ 
SM  thtf  customer  brought  or  did  not  bring  a  prescription  from  a  medical  num.  He  might  almost 
u  w»ll  have  kept  two  weights  and  two  measures.  The  practical  mischief  of  such  a  practice  waa 
pttntvd  oat  in  the  argument.  If  there  be  any  danger  on  the  other  side,  it  would  be  avoided  by 
ih*  simple  expedient  of  having  (if  he  lawfully  may)  two  drugs,  eallinp;  them,  as  in  fact  they  are. 
tbe  irtronK  o'**  '* mercury  ointment,"  the  weak  **  dilute  mercury  ointment,"  and  recommending 
Um  Utter  to  any  customer  whom  he  might  think  unskilled  aud  likely  ro  use  the  proper  drug  in 
ft  dangerous  manner.  The  cases  of  White  v.  Bywater  (L.K.  19,  tj.li.U.,  r>H2)  and  Beard.*dey  r. 
Walter  (L.R..  1900.  2  Q.I3.I  almost,  if  not  quite,  conclude  the  matter.  But  without  them  we 
ihould  have  arrived  at  the  sorao  result  upon  the  construction  of  section  6  of  the  Sale  of  Food 
Hid  Urutrs  Act.  1875  (38  and  39  Vict.,  c.  63).     They  establish  the  fact,  aud  we  should  have 

t  without  their  assistjuicc,  that  if  a  drug  to  be  fouud  in  the  Pharuiacopa*ia  is  asked  for. 
drug  must  be  suppUed,  and  that  if  it  is  not  sold  with  the  ingredients  and  in  the  proportions 

bt-d  hy  the  Phannacopo-in  there  is  at  least  primA  facie  e%'idence  that  what  is  sold  is  not 

tiaiun-.  substance,  and  quality  which  was  demanded.  It  was  argued  that,  as  the  drug  In 
qoCfftioD  WHS  a  compounded  drug,  proceediuf^  out;ht  not  to  have  boon  token  under  the  sixth 
MCtiDO  (if  the  Sale  of  Food  and  DrugH  Act,  but  under  the  seventh,  and  for  this  purpose  some 
obasTTations  of  Mr.  Justice  Wright's  in  Houc^hton  v.  Taplin  (13  the  Times  Law  Keports.  360) 
utvoked.     We  think  that  those  observations  have  been  misunderstood.     In  any  cose,  it  ia 

'   .r  from  the  doOnilioa  clause  that  a  compounded  drug  is  none  the  less  a  drug,  which 
.t  proceedings  can  be  laid  under  section  U.  though  it  may  bo  that  in  tJio  case  of  a 
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Is  wif^l 
!>t  thd| 


ooiiipounded  drug  they  can  also  be  laid  under  section  7.     We  wish  to  add  a  few  words 
reference  to  tlit!  exception  contained  in  Hub-soction  H  of  section  ti.     We  entertain  uo  tloubt 
the  appellant  sold,  to  the  prejudice  of  the  purcha^r,  a  drug  which  was  not  of  the  quality  of  th6 
article  demanded  by  such  purchaser,  imd  so  contravened  tlie  provigions  of  the  earlier  part  of 
section  6.     Hut  the  difficulty,  we  have  felt,  arises  from  thu  provision  that  an  offence  fiJmll  not 
be  deemed  to  be  committed  under  that  section  where  the  drug  is  compounded  as  in  the  Act 
mentioned.     It  was  argued  by  couiiBel  for  the  appellant  that  because  the  article  in  question 
a  compounded  drug  the  sale  of  it  fell  within  the  exception  in  sub-section  3  of  section  6,  and  cc 
stituted  an  offence,  not  under  section  6,  but  only  under  Be<-lion  7.     We  think  it  probably 
constitute  an  offence  under  section  7,  but  we  think  it  did  also  constitute  an  offence  unc 
section  6.     The  offence  in  subsection  .t  of  section  6  does  not  apply  to  all  compounded  dnigs. 
only  to  a  drug  compounded  as  in  the  Act  mentioned.     It  is  very  diHicnlt  to  understand 
meaning  of  the  words  **  as  in  this  Act  mentioned."     We  find  no  provisions  in  the  Act  to  whU 
the  words  C4in  apply.     But  it  seems  to  ua  it  is  impossible  to  reject  the  words.     We  cannot 
the  exception  in  sub-section  S  as  if  it  wore  not  qualified  by  the  euncluding  words.    But,  ulthoi 
it  is  diflicult  to  say  what  is  the  exact  meaning  of  the  words,  this,  we  think,  is  clear — that 
possible  meaning  that  can  be  given  to  the  words  can  apply  to  the  ointment  in  the  present 
It  M'as  certainly  not  compounded  as  in  the  Act  mentioned.     The  sale  of  it,  therefore,  does 
fall  within  the  exception. 
Conviction  affirmed. 


INSTITUTE  OF  CHEMISTRY  OF  GREAT  BRITAIN  AND  IRELAND. 

Thk  following  is  a  list  of  the  names  of  the  caDdidates  who  passed  the  exatnination 
of  the  Institute  of  Chemistry  held  in  Jaouary,  1901  : 

Iktkrmediatk  Examination. — Evans,  J.,  King's  College,  London,  and  Pharma- 
ceutical Society.    Finlow,  R.  S.,Univer8ityCollegeof  North  Wales,  Bangor,    Hinke, 
King's  College,  London.     Handcock,  W.  A.,  Finsbury  Technical  College,  Lond( 
Northall-Laurie,  IX,  King's  College,  London,  and  under  E.  Jackson.  Esq.,  F.L< 
Steedman,  G.,  Glasgow  and  West  of  Scotland  Technical  College. 

Final  A.I.C.  Examination.— Branch  '•.\"  (Mimral  Oiemutry):  Austin,  J. 
Birm ingham    University.       Clark,    R.    M. ,    B .Sc.    (Glasg.),    G lasgow    U n i verail 
Cotterill,  J.  W.,  Birmingham  University  (for  Fellowship).     Cunliffe,  F.,  Owens  Collef 
Manchester.     Dick,  W.  D.,  King's  College,  London.     Gray,  A.,  Glasgow  and  West 
Scotland  Technioal  College.     Lowson,  W.,  Yorkshire  College,  Leeds.    Robertson,  A. 
University  College,  Dundee,  and  under  R.  R.  Tatlock,  Esq.,  F.I.C.     Branch 
{Metallunjtcal    Chemuttry) :    Bowen,    W,,    Birmingham    University.      Branch 
{Organic  Chemistry):   Carter,  R.  J.,  B.A.   (Oxon.),  Oxford   University.     Etheri< 
.\.  T.,  B.Sc.  (Lend.),  Birmingham  University.     Lloyd.  J.  A.,  Birmingham  Universil 
Rogere,  J.,  Glasgow  and  West   of   Scotland   Technical   College.      Taylor,    W. 
Tinsbury  Technioal  College,  London.     Branch  "E"  (Analysis  of  Food  and  Dt 
-not  including  E'jcamination  in  Therapeutics^  Pharmacology  ami  Microncopy) :  Bayl 
H.  G.,  King's  College,  rx>ndon.     Donny,  E,  J.,  A.C.G.I.,  Central  Technical  Col 
London,  and  under  F.  Sutton,  Esq.,  F.I.C.      Hewitt,   IL   1).,   Finsbury  Teohnii 
College,  London,  and  under  A.  C.  Chapman.  Esq.,  F.I.C.     .lohnstone,  J.  H..  B.! 
(Vict.),  Owens  College,  Manchester.     Branch  ••  E  "  {Anahjsiji  of  Food  and  Di 
inciudinij  an  Examination  in  Therapeutics,  Phannn^Mofji/  and  Micmscopij)  :  Chapi 
E.  M.,  Pharmaceutical  Society  and  King's  College,  London.     Dewhirst.,  J,  A.,  Yoi 
shire  College,  Leeds,  and  Pharmaceutical  Society.     Mitchell,  A.  H.,  H.Sc.  (Lon< 
Owens    CoUege,    Manchester,    and    Univeraity   College,    Londoo   <for    Fellow^l 
Pincbin,  E.  A.,  B.S(.\  (Lond.),  Royal  College  of  Science,  London. 


INDEXtD 


mt  %ml 


I 


THE  ORGAN  OF  THE 


Society  of  Public  Aiialysts, 


MONTHLY    JOURNAL    DEVOTED    TO    THE    ADVANCEMENT    OF 
ANALYTICAL    CHEMISTRY. 
price  It.  ;  or  to  Suh»criber»  in  advance,  po$t  free^  10a.  6d.  per  annum. 


lEtsitorial  tfTommiitrt : 

J.  AITOUSTLTS  VOELCKEK,  M.A,,  B-Sc.,  Ph.D 
ALFRED  H.  ALLEX,  F.I.O. 
EDWARD  J.  BEVAN.  F.I.O. 
BERTRAM  liLOUXT.  F.I.a 


3EUitoi 


(Fhxsidkkt). 
ALFRED  C.  CHAPMAN,  F.LC. 
BERNARD  DYEK,  D.3a,  F.I.C. 
OTTO  HEHNER,  F.I.C. 
E.  W.  VOELCKKR,  F.I.C. 
WALTER  J.  SYKES,  M.D.,  D.P.H..  F.LC. 


CONTENTS. 


PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS 

Jil-l"  i  SI  

o*  A.  o.  Ukw  

Tni  rHE   Si'Kiso    Watbr   of   Booton   8r*.— Pbrcv    A    E. 

It;.   :iM:i.-.    t-.I.l   .  

ABSTRACTS  OF  PAPERS  PUBLISHED  IN  OTHER  JOURNALS. 


PAHK 


and  Drugs  Analysis—  nos 

•Tr  ">  TUP  H*-f  ntHT  \'\LVK'or  Borrth 

A.  RnvHutR  71 

I  JIARIN  IS-  WlXS  Oli  BSRR 

•     Ml    SaLK\I.H.-   Ai:U>.— 

V      rtllillll.E  ...       It 

Moi'RiK   r<v   KRnon    ix    TnriHo    ran 

S4IT'YM.-    .SflT<    XS    PORTDGUBAIt   WrWIW. 

IV  UA  811.VA  ^.    72 

RoAirncu    CnrrHN     VT 
Th-  -I    ikjRAX   AXl'   WaTWL  — 

K.   likl.    »HEI1.1  71 

iRTirt' 141.  Cou]( nuo  or  OsAvon.— PCM 

•nn  K.  MuK"  „.        „ 78 

iui>  J*L  Uibhuth  ScninTRATK.— F.  a. 
L'nniiB  &UIT11  73 

lo  AoaiyslB— 
ISni    In  n  timv  or  MmiTL  A1.COU01.  i» 

'  -  — i^.   I'.    JIUU-JUBI    AMD    RkIT' 


OK       A»II       IV      COMUIBClAL 
FlHklBII  ..  ,  , 

Km     Dkxtbosb    JUID 

or     Liilr    AetD.— A 

'  DC    RSTIKATIOK  ur    UUIC  ACLO 

.     II ..,    Blood,    m\ — 

1^                                lurxTa  or  Xitho- 
H  PnuTiiiD 

■-I-MHTAKriW 
..,.>,'-     \.r,,. r  >'.Br->n.       KtmUA- 

tiux  or  t'uMUiNSO  UvDRiHiiumic  At'ib 


Organlo  Analysts  (rmifinuMO— 

IN  nir  Hn*M*"'ii.— O.  Commhrui  a»d  U. 

Kriiiqbb  7s 

McTiiotiH  *>r  DETeaairtti^'i  Protrip  Nitho- 

nKJi  IN  VBUKTAULf.  MaTTSII.  ~Q.  S.  pHAfi* 

ASD  J.  A.  Ut»nu.L      TO 

NoTca    OS    KHiiHS^    AKriPRmiTE.  —  F. 

KVTSCIIIR W 

AKTIfKITDVa      ASO     AMmoilU'rONR.   —  M. 

SlKDVRriD  80 

PABA-NlTSOPnSKOL     A«     AS      INDICATOR.— 

L.  Shkoel  81 

CHKmr.ii.  AMiCaLORIMKTRIU  BXAIIIMATIUV 

or  Fcrlk.— H.  Lakorxin St 

Inorgaoic  AjuLlysis— 

Voi.i-MKriti<_     K-^iiuATiox    or    BiaMUTii. — 

G.  Faeiucnn  ... 81 

Tifr   I>i-rrErTit>i«  ur  Coe'Pkr.— A.  Beluk\j    HI 

TKB      AVALVtlld      UP      FrRRCkSIUCON      AMD 

8tLiro^i<ir.ou  —  Khki>.    Ihikitkoii    axd 

tlARRV    Bkearlst      ...  811 

StBOrrKL  ti  rHf>cRM  ron  rrtimatimu  Tt'Ku- 
!rrcK  IN  STBKL.^ERKEtrt  Baulky  axd 
Uarkv  U((K\hlkt     ...  .,  ...     "'. 

The     H-rt  I  m  a  noN     or     Uaxoakcic     amu 

(*tlHOMti:U  IS   rrsoftTKH    .\lU)YW.— Frwi. 

1bim>7-*on  and  Uabbv  Buearley  ^; 

AA)Mu.tlAt.AL  FoTAWlIi'M  SltLI'U  AIIL  —  C. 
Ask  urn  s" 

Apparatus- 

FuAMK  ruu  TiiK  DrnuiMtMtTUlM  or  Oarmin 

IS    lUOH    AKD   STKKI-  — II.  [tOCEIX  M 

A  MoDlPlCAnuN  us  UBJ&dUCHrf  AUMBITIOK 
liUUU.— J>  WtCTWiL M 


;viEW- 

AH«R.**lC<AL  VOtMKWO  TH  BERR-OHIS'KXU.— T.  N.  KRLVRiCH,  H.D.,  AXD  WiLLlAM  KlBHST    ...     M 


VOLUME  XXYI.— No.  300. 
MARCH,  1901. 


BAILLIERE.    TINDALL    AND    COX. 

11,  KINO  WILLIAM  STREET,  STRAND.  LONDON,  W.C,  ENGLAND. 


Tuni*  t"  1  niiUi)frnmtuc 


LaBORATOBT   FlTHWO*  OT  SVIKY 
DUL-RIITIO!(. 


C*THm)unKiL 
5/1 /«■ 


TI'H'li    AM,    KkX'BII     LaSiTKW, 

ISfl/-  Gotxiptet«. 


PHILIP  HARRIS  &  CO.,  Ltd, 

MAKERS  OF  CHEMICAL  AHD  PHVSICAL  APPARATUS.  ETC.,      BIRMINGHAM. 

JOHN  J.   GRIFFIN    &   SONS,   Ltd., 

20-26,  Sardinia  Street,  Lincoln's  Inn  Fields,  London,  W.C, 

NEW  CENTRIFUGES  FOR  BACTERIOLOGICAL  RESEARCH  &  GENERAL 
USE  in  the  EXAMINATION  of  URINE,  BLOOD,  SPUTUM,  MILK,  etc. 

FUR  m>TH   HAM)  AND  WATKIi  TOWKK.         rAllTUULARS  OX  APPLKJATIOX. 

TOWNSON  AND  MERCER,  34,  Camomile  Street,  London.  E.G. 

RETAIL  DEPARTMENT:  89,  BISHOPSGATE  STREET,  E-O. 
Hannraelnrors  of  C'honiical  and  Scientific  Apparatus  and  Pure  Chemicals. 

80LK    AGENTS    IN 

THE  UNITED  KINGDOM  FOR  BECKER'S  SONS  (ROHERDAM)  BALANCES  AND  WEIGHTS, 

AND  IN  LONDON  FOR  SCHLEICHER  AHD  SCHULLS'  RHENISH  FILTER  PAPERS,  MUNCKTILL'S  SWEDISH 
FILTER  PAPERS.  AND  JOSEPH   KAV ALIEN'S  GLASS  APPARATUS. 

FREDERICK  JACKSON  AND  CO.  (Late  Mottershsad  and  Co.). 

14,  CROSS  STREET,  MANCHESTER. 

Chemical  and  Physical  Apparatus  and  Chemicals- 

PricM  Iiist  of  ChemitalM  and  Illustrated  Catalotfum  of  Apjiaratus/r^t  on  apylioation, 

BAIRD    AND    TATLOCK, 

14,  CROSS  STREET.  HATTON  GARDEN.  LONDON.  E.G. 
Scientific  Instrument  Makers  and  Laboratory  Furnishers* 

Leffmann-Beam  Milk  Tester,  Richmond's  Milk  Scale,  Becker's  Balances  and 
WelBhts,  Schleicher  and  Schiill's  and  MuncktlM's  Filter  Paper,  etc..  etc. 

C.iTALOGUKS   OA    APPUCATWX. 

JAMES  WOOLLEY,  SONS  &  CO., 

VICTORIA    BRIDGE,    MANCHESTBR. 

NEW  SHOW  ROOMS  replete  with  SCIENTIFIC  APPARATUS  of  every  descnption. 
Pure  Chemicals  for  Analysis,  etc  Illustrated  Catalogfnes  free  on  application. 


IpUBUCUBB&l 


THE    ^N^LYST 


MAKCH,   1901. 


PROCEEDINGS    OF   THE    SOCIETY    OF   PUBLIC    ANALYSTS. 

Trk  annual  general  meeting  of  the  Society  was  hold  on  Tuesday  afternoon,  February  5, 
in  the  Gbeuiical  Society's  Rooms,  Burlington  House.  The  President  (Mr  W.  W. 
(Isher,  M.A.)  occupied  the  chair. 

Before  the  buainess  of  the  meeting  was  proceeded  with,  the  ritKsiUENT  said 
thftt,  on  account  of  the  recent  death  of  the  Queen,  the  annual  dinner  of  the  Society, 
which  was  to  have  taken  place  on  that  evening,  had  been  postponed.  The  Counoil 
OD  the  Society's  hehalf  had  sent  a  message  of  condolence  expressing  sincere  sorrow 
U  the  heav)*  loss  sustained  by  the  nation,  and  tendering  their  loyal  sympathy  with 
His  Majesty  the  King  and  the  Royal  Family  in  their  deep  affliction. 

The  minntes  of  the  previous  meeting  were  then  read  and  confirmed. 

The  President  announced  that  Dr.  T.  E.  Thorpe.  C.B..  F.R.S.,  Principal 
Chemist  of  the  Government  Laboratory,  had  been  nominated  by  the  Council  for 
election  as  an  honorary  member  of  the  Society. 

Messrs.  Percy  Henry  Carpenter  and  Samuel  Russell  Trotman,  M.A.,  were 
elected  members  of  the  Society, 

The  Hon.  TREAfiifKER  (Mr.  E.  W.  Voelcker,  A.R.S.M.)  presented  his  annual 
report. 

On  the  motion  of  Mr.  Subtham,  seconded  by  Mr.  Ekins,  the  report  was  adopted, 
ind  a  vote  of  thanks  accorded  to  the  Hon.  Treasurer. 

The  Hon.  Treaslkbk  proposed,  and  Mr.  Archbutt  seconded,  a  vote  of  thanks 
toihe  Auditors,  which  was  carried  unanimously. 

On  the  pro(>ositioTi  of  the  President,  a  vote  of  thanks  was  passed  to  the 
Chtimical  Society  for  the  permission  to  use  their  rooms  during  the  past  year. 

The  PhEHiuKNT  then  delivered  his  retiring  address. 


On  the  proposition  of  Mr,  Allen,  a  vote  of  thanks  was  accorded  to  the  President 
tor  his  address  ;  and  it  was  resolved  that,  with  the  President's  permission,  the 
»ddrefss  should  be  published  in  The  Analyst. 

The  Officers  and  Council  for  1901  were  declared  to  be  elected  in  accordance  with 
^hi  aominatioDB  made  by  the  existing  Council. 
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Dr.  VoKLCKKK  proposed,  and  Dr.  Dykr  seconded,  a  vote  of  thanks  to  Mr.  Fish* 
for  the  ^^ervices   which    ho    had    rendered  to  the  Society  as  its   President.      The 
proposition  was  carried  unanimously. 

Mr.  FiHHEK,  having  responded,  introduced  the  newly-elected  President,  Dr, 
J.  Augustus  Voelcker,  in  whose  favour  he  then  vacated  the  chair. 

Dr.  Voelcker,  on  taking  the  chair,  said  that  he  had  received  a  letter  from 
Dr.  Vieth  expressing  his  great  regret  that  he  was  unable  to  be  present  at  the  annual 
meeting. 

The  proceedings  then  terminated. 


I 


OFFICERS  AND  MEMBERS  OF  COUNCIL  FOR  1901. 

President — J.  Augustus  Voelcker,  M.A.,  B.Sc,  Ph.D. 

Paat-Presidents.^U.    A.    Adauis,   F.K.C.S.,   Alfred  H.   Allen,   Sir  Charles 
Cameron,  C.B.,  M.D..   F.R.C.S.,   A.   Duprcs   Ph.D..   F.RS.,  Bernard   Dyer.   D.*^., 
W.  W.  Fiaher,  M.A.,  Otto  Hehner,  Alfred  Hill.  M.D.,  J.  Muter,  M,.\„  Ph.D..  Thos. 
Stevenson,  M.D.,  F.R.C.P. 

Vicc-Prtisulents. — Wni.  Chattaway,  H.  Lefifmann,  M.D.,  Francis  Sutton. 

Hon,  Treasurer.— E.  W.  Voelcker.  A.R.S.M. 

Hon.  Secretaries, — E.  J.  Bevan,  Alfred  C.  Chapman. 

Otiier  Metftbers  of  Council,— L.  Archbutt.  A.  Ashby,  M.B.,  F.R.C.B.,  Julian 
Baker,  Bertram  Blount,  W.  J.  DibdJn,  Arthur  E.  Ekins,  G.  Embrey,  Thomas  Fairlcy, 
J.    H.   B.    Jenkins,   Percy  A.    E.    Richards.    H.    Droop   Richmond,   Clarence  A* 
.Seyler,  B.Sc. 

The  monthly  meeting  of  the  Society  was  held  on  Tuesday  evening,  February  5,! 
in  the  Chemical  Society's  Rooms,  Burlington  IIouso.    The  President  (Dr.  J.  Aagos 
Voelcker,  M.A.,  H.Sc.)  occupied  the  chair. 

The  minutes  of  the  annual  meeting,  held  at  an  earlier  hour  on  the  same  date, 
were  read  and  coufii-med. 

CertificateR  of  proposal  for  election  in  favour  of  Messrs.   A.    U    H.   Garaidoa 
R  G.  Grimwood,  J.  C.  Dmnoy,  and  H.  Rowley,  were  read  for  the  second  time,  an 
certificates  in  favour  of  Mr.  Henry  Wippell  Gadd,  analyst  to  Messrs.  Evans,  Gadd 
and  Co..  Exeter,  and  of  Mr.  Albert  Henry  Mitchell,   B.Sc.   (Lond.),  F.l.C,  Public 
Analyst  for  the  Borough  of  Tivertou,  were  read  for  the  first  time. 

The  following  papers  were  read  :  "  On  the  Authority  of  the  British  Pharmacopa'ift 
as  a  Standard  under  the  Sale  of  Food  and  Drugs  Act,"  by  Alfred  11.  Allen,  "The 
Physical  State  in  which  Fat  exists  in  Cream,"  by  H.  Droop  Richmond  and  Sylvea 
O.  Richmond  ;  "  On  the  Composition  of  Dutch  Butter,"  by  John  Clark.  Ph.D. ;  &a 
a  '*  Note  on  the  Proximate  .\naly8is  of  Cloves,"  by  A.  McGill,  B..A. 

Dr.  Schidrowitz  exhibited  a  (special  gai^-burner  for  use  in  the  estimation  of  ve 
small  quantities  of  copper,  and  also  some  small  pieces  of  apparatus  for  use  in  t 
application  of  Gutzeit's  test  for  arsenic. 
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■         ADDRESS    OF   THE   RETIRING   PRESIDENT. 

^^  {Delivered  at  t)tc  Meeting,  Februavy  5,  1901.) 

It  is  fitting,  bofore  we  commence  the  business  of  to-day,  that  I  should  explain  the 
course  of  action  taken  by  the  Council  at  the  time  of  national  mourning  for  thu  death 
of  Ihe  Queen,  fn  common  with  our  fellow-eountrynien  and  fellow-subjects,  we 
b&ve  shared  the  sorrow  caused  by  this  event,  and  it  would  have  been  more  consonant 
with  our  personal  feelings  and  wishes  if  this  annual  meeting  had  been  put  off. 

At  a  meeting  of  your  Council,  however,  it  was  decided  that,  alth^^gh  the  dinner 
most  rightly  and  properly  be  given  up,  yet,  in  view  of  the  necessary  elections  of 
officers  and  Council  for  the  cominf^  year,  grave  difficulties  might  arise  from  any  post- 
ponement, and  it  would  therefore  be  best  to  meet  for  the  transaction  of  the  necessary 
badness  of  the  Society  for  the  coming  year. 

The  Council,  on  your  behalf,  have  sent  a  message  of  condolence  expressing  their 
imoere  sorrow  at  the  heavy  U>ss  sustained  by  the  nation,  and  tendering  their  loyal 
Mmpntby  to  His  Majesty  the  King  and  the  Royal  Family  in  their  deep  allUction. 

At  the  end  of  my  term  of  otlioe,  it  is  a  great  pleasure  to  look  buck  upon  a  period 
ol  prosperity,  and  to  have  witnessed  a  period  of  active  growth  and  development  in 
oar  Society.  We  had  a  large  accession  of  members  under  the  new  rules,  amounting 
to  about  forty  in  1899  (including  associates  becoming  members),  and  in  the  year 
jutt  dosed  another  twenty  have  joined  our  body.  No  member  has  resigned,  and 
oar  total  stood  at  270  at  the  end  of  the  year.  We  have  to  regret  the  loss  of  two 
by  death — Mr.  Jarmain,  an  old  member,  one  of  our  seniors,  a  notice  of  whom 
Appeared  in  the  February  Analyst  ;  and  a  younger  man,  Mr.  Pearraain,  whose  more 
ttceot  appearance  among  us  made  many  better  acquainted  with  him,  and  all  who 
kuew  bim  must  deplore  his  untimely  loss.  In  the  present  year,  moreover,  we  have 
suffered  the  loss  by  death  of  another  distinguished  member,  Dr.  Sedgwick  SaunderSt 
ffbo  occupied  the  otlicial  position  of  Medical  Otiicer  of  Health  as  well  as  Public 
Analyst  for  the  City  of  London. 

The  Society  has  not  only  increased  in  numbers,  but  in  vitality,  and  the  interest 
in  iti  proceedings  is  shown  by  the  large  attendance  of  members  at  our  evening 
Qieetings,  when  topics  of  great  importance  have  frequently  been  discussed  to  the 
ulvantage  and  enlightenment  of  many  of  us. 

The  increase  in  numbers,  not  accompanied  by  much  growth  of  expenses,  has 
Wi  our  fmances  at  the  close  of  the  year  in  a  sound,  and  to  our  Hon.  Treasurer, 
1  believe,  satisfactory,  condition.  Our  renewed  thanks  are  due  to  him  for  kindly 
«onBenting  again  to  control  our  exchequer  in  the  coming  year. 

We  must  also  congratulate  our  Editor  on  completing  the  twenty-fifth  volume  of 
TkB  Akai.yst,  which,  I  think,  fully  maintains  iu  the  variety  and  importance  of  the 
ptpere  it  contains  the  reputation  and  character  of  the  earlier  volumes.  I  learn  from 
Df.  Sykes  that  there  is  a  substantial  increase  in  the  amount  received  from  sub- 
Krlbers,  and  the  cost  to  the  Society  is  reduced  accordingly  ;  and  no  doubt  Thk 
Aa\LTST  will  continually  increase  in  value  and  interest.  I  may  fairly  say  this  is  the 
^ly  journal  of  its  kind  at  present  iu  England,  and  that  it  is  therefore  incumbent  on 
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all  our  members  to  maintfiin  it9  character  and  Iniluence,  and  help  to  keep  it  abreasfc 
of  the  latest  advances  in  knowledge. 

The  papers  read  in  1900  before  the  Society  of  Public  Analysts  were  as  foUowa: 


i 


Febniary  7. — "  Note  on  the  Separation  of  Oleic  Acid  from  other  Fatty  Adds.' 

By  J.  Lewkowitsch,  Ph.D. 
"The  Analysis  of  a  Sample  of  Treacle  and  a  Sample  of   so-called  'Golden 

Syrop.'  "     By  C.  G.  Matthews  and  A.  Hyde  Parker.  ■ 

••  A  Note  on  Sour  Milk."    By  IT.  Droop  Richmond  and  J.  B.  P.  Harrison. 
March  7. — "The  Determination  of  Cai-bon  and  Sulphur  in  Steel.'*    By  Bertram 

Blodht.  i 

*'  Maize  Oil."     By  Rowland  "Williams. 
*•  On  the  Assay  of  Creosote."    By  A.  D.  Hall,  ^f.A. 

April  4. — "  The  Influence  of  Temperature  and  Concentration  on  the  Saline  Con- 
stituents of  Boiler  Waters."     By  Cecil  U.  Cribb,  B.Sc. 
*'  An  Improved  Absorption  Apparatus  for  Use  in  the  Analysis  of  Essential  Oils 

By  Alfred  C.  Chapman  and  Herbert  E.  Burgess. 
*'The  Composition  of  Danish  Butters."    By  Harold  Faber. 
May   2.— "The   Composition  of  Milk   and    Milk   Produots,"      By  H.    Droop 

Richmond. 
•*  A  New  Colour  Reaction  for  Citral  and  Certain  other  Aromatic  Compound 

By  Herbert  E.  Burgess. 
"  The  Detection  of  Zirconia  in  the  Presence  of  Thoria."     By  Otto  Hehner. 
Jujie  ii. —  "The  Determination  of  Oxygen  in  Copper  by  Ignition  in  Hydroge; 

By  L.  Archbutt. 
"  Uniformity  in  Soil  Analyses."     By  A.  D.  Hall,  M.A. 
"The  Adulteration  of  Wheaten  Flour  with  Maize."     By  G.  Embrey. 
"  A  New  Colour  Keactiou  for  Distinguishing  between  Certain  Isomeric  Allyl  and 

Propcnyl  Phenols."     By  Alfred  C.  Chapman. 
November   7. — "The   Determination  of   the  Available  Extract  of   Malt.''      By 

Lawrence  Briant. 
"Notes  on  Certain  British  Pharmacopccia  Tests."     By  C.  G.  Moor,  M.A.,  an 

Martin  Priest. 
"  Report  on  the  Determination  of  Butter-fat  in  Margarine."     By  the  Committei 
December  5.—"  The    Examination  of   Extract  of  Malt."     By  Walter  J.  Syk 

M.D.,  and  C.  A.  Mitchell,  B.A. 
"Note  on  the  Estimation  of  Glycerol."     By  J.  Lewkowitsch,  Ph.D. 
"The  Examination  of  Varnish  Resina."     By  J.  Lewkowitsch,  Ph.D. 
"  Barium  in  the  Spring  Water  of  Boston  Spa"    By  Percy  A.  E.  Richards 
"  The  .Vnalysis  of  Samarskite."     By  Arthur  G.  Levy. 
"  The  Testing  for  Arsenic  in  Beer."     By  Alfred  C.  Chapman. 
Besides  which  the  following  original  contributions  have  been  received  : 
"  The  Relation  between  the  Specific  Gravity,  Fat,  and  Solids-not-Fat  in  MilL 

'    By  Norman  Leonard,  B.Sc,  F.LC. 
••  The  Polarimetric  Estimation  of  Camphor  in  Camphorated  Oil."    By  No 

Leonard  and  H.  Metcalfe  Smith,  F.LC. 
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I  Tberepnntiu^  of  extracts  from  an  Order  of  the  fjocal  Governmont  Board  on  the 

Qualifications  of  Public  Analysts  brought  to  our  notice  an  important  public  document, 
ftod  I  would  remark  that  the  Order  affords  evidence  of  the  desire  of  the  Board  to 
insure  a  high  profcBsional  standard  in  all  appointments,  which  cannot  but  assist  in 
keeping  up  the  dignity  and  character  of  our  oflice. 

Referring  to  the  work  done  by  Public  Analysts  tinder  the  Food  and  Drugs  Acts, 

I  find  ihat  in  1899,  the  Latest  date  for  which  statistics  are  published,  upwards  of 

53,Oi!K)  samples  were  examined,  an  increase  of  3,oCNJ  above  the  previous  year^  and 

when  the  returns  for  1900  are  available,  1  have  no  doubt  that  a  further  considerable 

eolargement  will  have  taken  place.     Within  my  personal  experience  the  action  of 

ibe  Board  of  Agriculture  under  the  powers  of  the  new  Act  has  in  certain  districts 

caused  a  larger  number  of  samples  to  be  purchased,  and  the  recent  circular  of  the 

Local  Government  Board  calling  attention  to  the  possible  presence  of  arsenic  in  beer, 

juns,  pre^rves,  and  syiupa  ha^;  led  Local  Authorities  to  use  their  powers  under  the 

Food  and   Drugs  Acts,  and  additional   inspectors  have  been   appointed   to  make 

piirohases  of  these  and  similar  products. 

The  proportion  of  articles  reported  against  was  5,000,  or  little  more  than  9  per 
cent,  of  the  whole  number,  and  when  more  numerous  purchases  are  made  the  propor- 
tion is  likely  to  become  stilJ  smaller. 

Milk  and   batter,  as   of  old,  are   the   articles  most  frequently  bought  (32,000 1 
aUQples),  and  were  adulterated  to  the  extent  of  about  10  per  cent. 

The  adulteration  of  spirits,  nearly  always  by  adding  water,  is  still  too  frequent, 
u  one-eighth  of  the  samples  examined  were  condemned.  On  the  other  hand,  it  is 
satisfactory  to  notice  that  bread,  flour,  and  oatmeal  are  now  seldom  adulterated,  since 
ODly  '6  samples  of  bread  out  of  nearly  1)00  were  reported  against,  and  only  9  of  llour 
utd  2  of  oatmeal  out  of  about  }  ,000  samples.  •! 

Tea  also  is  remarkably  free  from  objection,  owing  doubtless  to  the  Customs 
J&i|jection  of  imports ;  and  general  groceries,  such  as  arrowroot,  rice,  tapioca,  s&^o, 
&nd  pickles,  show  a  very  low  percentage  of  samples  of  unsatisfactory  character. 

The  proportion  of  cotTee  samples  condemned  is  this  year  smaller  than  usual, 
owing  to  the  more  general  practice  of  mixtures  of  coffee  with  chicory  being  put  up  in 
tins  duly  labelled.  There  are  still,  however,  a  large  number  of  articles  of  food,  etc., 
viiich  are  seldom  or  never  purchased  for  examinatiou,  and  it  appears  desirable  in 
respect  of  many  that  occasional  samples  should  he  taken. 

The  highest  proportion  of  adulteration  occurs  in  the  case  of  drugs,  as  nearly 
Wper  cent,  of  these  were  found  to  be  adulterated  or  not  of  the  required  composition. 
Cbrtain  popular  drugs  or  medicines  are  frequently  sold  in  retail  shops,  and  appear 
peculiarly  liable  to  adulteration.  Pharmaceutical  chemists,  by  reason  of  their 
iMhnical  knowledge,  can  protect  themselves  against  fraudulent  practices,  but  tho 
ordinary  shopkeeper  is  sometimes  punished  for  the  sale  of  an  adulterated  drug  sold 
in  entire  innocence.  Some  prosecutions  of  the  wholesale  firms  have,  I  believe,  had 
A  wbolesonie  efT«ct  iu  checking  the  sale  of  improperly -prepared  drugs,  and  if 
i5iteQiatic  purchases  of  such  articles  are  made  continually,  the  high  proportion  of 
Umples  now  complained  of  will  be  reduced. 

A  glance  at  the  list  of  articles  drawn  up  by  your  Coancil  for  the  Preservatives 
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Committee  will  enforce  this  point,  and  perhaps  if  thia  list  appeared  in  Thk  Analyst, 
it  might  afford  suggestions  to  those  who  make  purchases  under  the  provisions  of 
the  Acta. 

An  interesting  matter  in  connection  with  this  review  of  the  year's  work  is  the  suiaUJ 
number  of  samples  in  regard  to  which  the  opinion  of  the  Public  Analyst  was  disputed, 
and  a  reserved  sample  sent  to  the  GovernmeDt  chemist  for  analysis.  I  have  said  (hi 
nearly  5,000  samples  were  condemned^  and  in  only  seventy-one  instances  was  th< 
reference  to  the  Government  chemist  demanded,  with  the  result  that  the  Publi* 
uVoalyst  was  supported  in  tiftyseven  cases,  while  the  Government  chemist  disagreed 
in  fourteen,  half  of  which  were  milk  samples. 

Although  we  must  not  claim  absolute  infallibility,  we  can  look  upon  the  propor- 
tion of  9D'974  per  cent,  of  the  theoretical  possibility  of  accuracy  as  a  good  working 
approach  to  it.     Possibly  some  of  you  may  further  dissent  in  respect  of  some  of  tba^ 
fourteen  cases  in  which  the  Government  chemist  "  disagreed."  H 

We  have  now  had  a  year's  ex|>erieace  of  the  working  of  the  amended  Food  and 
Drugs  Act,  which  in  the  main  has  proved,  iu  my  opinion,  a  success.   The  regulatioi 
as  to  the  division  of  samples  work  smoothly,  and  really  are  less  troublesome  to  th< 
inspectors ;  but  there  is  a  difliculty  in  some  cases  where  articles  are  very  small,  am 
on  division  give  an  inadequate  quautity  for  analysis.     Some  attempt  to  secure  great 
uniformity  as  regards  packages  and  labels  is  desirable.     Fears  were  expressed  thf 
reference  samples  would  increase  when  either  party  in  a  prosecution  had  the  right  to' 
ask  for  an  analysis  of  the  reserved  sample,  but  so  far  this  does  not  seem  to  hava^ 
happened,  although  the  exact  figures  are  not  yet  available.     The  provision  also  tbt 
the  certificate  of  a  Public  Analyst  upon  the  vendor's  sample  shall  be  admitted 
evidence  (an  eminently  just  provision)  has  not  given  rise,  as  far  as  I  am  aware,  to  a 
diflicuUics,  and  in  some  cases  appears  to  have  saved  disputes  and  a  possible  ap[>oal  to 
the  Government  laboratory.     As  I  have  pointed  out  previously,  such  certificates  arc 
given  by  responsible  men  after  conscientious  consideration,  and  are  likely  to  assist     , 
rather  than  hinder  the  course  of  justice.     It  usually  happens,  moreover,  that  th^H 
analysis  of  the  vendor's  sample  confirms  the  first  report  of  the  Public  Analyst.  ^^ 

The  question  of  the  authority  of  the  British  Phannacopu:ia  has  lately  assumed 
great  importance,  and  has  occupied  the  attention  of  your  Council  and  members  of  th^H 
Society.  The  recent  decision  of  a  strong  court  of  appeal  in  rosxiect  to  the  prope^B 
composition  of  mercurial  ointment  asserts  and  estabUshes  this  authority  in  unmis* 
takablo  terms,  and  the  result  must  have  an  important  etTect  in  future  cases.  I  do  not 
desire  to  discuss  the  whole  question,  and  we  shall  have  an  opportunity  this  evening 
of  hearing  from  Mr.  A.  H.  Alien  how  the  general  question  stands ;  bat  I  desire  to 
make  a  general  remark  on  the  subject.  In  ttm  interests  of  the  public  li< 
purity  of  drugs  is  a  matter  of  great  importance,  and  it  is  the  clear  duty  of  pli 
to  uphold  the  otTicial  staadards  where  they  exist,  since,  if  the  authority  of  the  standi 
ia  destroyed,  unscrupulous  persons  will  take  the  fullest  advantage  of  the  license  to' 
fcAmpor  with  drugs,  and  will  reduce  their  valuable  and  active  constituents  to  * 
DQiuimum.  Free  trade  in  drugs  with  no  standards  of  purity  is  impossible,  and  vro 
be  disastrous. 

I  do  not  igtiore  the  defects  of  the  Pharmacopccia  as  it  stands,  but,  in  spite 
such,  it  contains  a  targe  amount  of  valuable  and  authoritative  material. 
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I  Among  the  results  of  the  new  Food  and  Drugs  Acta  has  been  the  appointment  of 
the  Committees  on  Food  Preservatives  and  the  Standards  to  be  adopted  for  Milk  and 
Dair>'  I*roduce. 

I  The  Society,  through  luyself  and  other  members,  has  given  evidence  before  both 
jDomcnittees,  and  has  collected  a  quantity  of  information  as  to  the  experience  of 
iPablie  Analysts  in  various  parts  of  the  kingdom.  We  may  hope  the  reports  will  not 
much  longer  be  deferred,  bub  the  researches  which  the  Preservatives  Committee  have 
issUtated  mast  he  of  necessity  somewhat  prolonged  to  establish  the  validity  of  their 
experimental  work. 

kto  Already,  however,  some  good  cau  t)e  traced  from  the  inquiry,  as  I  am  convinced 
Rw  use  of   preservatives  is  more  restricted,  and  the  excessive  amounts  only  too 

(lequently  used  formerly  are  now  seldom  met  with. 
!  In  respect  of  milk  standards,  the  Society  may  fairly  congratulate  themselves. 

L  Their  standardB  were  fixed  over  twenty  years  ago,  and  the  question  naturally  arose 
I  vhecher  she  time  had  come  to  change  thorn.  The  large  experience  of  the  application 
I  of  the  standard  for  solids-not-fat  has  vhown  it  to  be  lixed  at  a  fair  and  satisfactory 
I  limit,  which,  though  not  rigidly  applicable  to  all  circumstances,  places  and  seasons, 
I  is  substantially  tbe  correct  standard  limit  if  a  single  value  must  be  adhered  to.  It 
LJm  not  cause  injustice  to  honest  dealers,  and  is  adequate  to  check  the  addition  of 
HPber  save  in  limited  quantity.  No  alteration,  therefore,  appears  advisable.  As  to 
r  the  Society's  standard  for  fat,  which  its  members  have  so  long  maintained  through 
Lmd  and  evil  report,  and  all  vicissitudes  of  season  and  weather,  opiuioas  are  divided, 
B^pthe  standard  which  at  one  time  was  pronounoed  too  severe,  is  now  by  some  con- 
[  Bidered  too  lenient,  and  the  Society  was  not  unanimous  in  its  recommendations,  as 
Ljome  members  desired  to  see  a  higher  limit  for  fat  than  '^  per  cent.  There  is  no 
H^ptabt  that  the  limit  could  be  raised  for  a  part  of  the  year,  but  there  are  objections  to 
two  standards,  and  I  doubt  if  the  higher  tigure  could  be  insisted  upon  in  cases  of 
diipote.  The  decision  of  the  Committee  is  not  yet  known,  but  we  may  expect  to 
learn  it  very  shortly. 

One  matter  of  great  interest  to  analysts  at  present  is  the  introduction  of  arsenic 
iaio  various  articles  of  food,  owiug  to  the  use  of  arsenical  sulphuric  acid.  Atten* 
tKiQ  was  called  to  a  possibility  of  such  contamination  many  years  ago,  but  only 
tseently  have  any  cases  been  brought  prominently  under  our  notice.  Tjast  July  a 
lUDpluof  etferveacent  phosphate  of  soda  was  found  contaminated  with  arsenic,  which 
lad  io  tbe  discovery  that  arsenic  was  very  commonly  present  in  phosphate  prepara- 
tions of  various  kinds,  and  arsonical  contamination  may  occur  in  any  preparations  io 
the  (uaoufactuie  of  which  sulphuric  acid  is  used.  Now  that  attention  has  been  so 
potDtedly  directed  to  the  matter,  we  may  expect  that  greater  precautions  in  future 
will  bo  taken  by  manufacturers  to  insure  that  only  pure  acid  shall  be  used  for  the 
lir«paratioD  of  drugs,  glucose,  or  any  other  articles  of  food.  Tbe  responsibility  rests 
ele&rly  with  the  manufacturer,  liut  under  the  present  Food  and  Drugs  Act  glucose 
»  manifestly  included  as  an  article  used  in  the  preparation  of  food,  and  sample^l  can 
'wtakrn  liy  the  inspectors  on  delivery  at  any  brewery  in  the  country  by  the  request 
uui  with  the  consent  of  the  purchaser. 

TIu'i.''  is  one  topic  further  I  feel  bound  to  mention.     No  former  President,  as  far 
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as  I  know,  has  had  to  ask  the  Society  whether  they  desire  to  admit  women  to 
membership.  Now  that  we  have  women  FeUows  of  the  Institute,  there  may  be  duly 
qualified  candidates  for  admission  to  our  Society,  and  the  decision  as  to  admission 
must  rest  in  the  end  with  members  themselves.  No  formal  nomination  has  yet  been 
made,  bat  the  question  as  to  such  a  step  being  permitted  has  already  risen. 

Before  leaving  the  chair,  I  desire  to  thank,  firstly,  the  Society  for  the  honour 
they  did  me  in  electing  mo  forthoir  President,  and  next,  the  officers  and  all  members 
of  Council  for  their  cordial  support  and  kindly  help  in  carrying  on  the  Society's 
business,  and  specially  those  whose  knowledge  of  its  affairs  goes  back  a  long  way  infl 
its  history,  and  whose  valuable  co-operation  has  been  in  many  important  matters  of 
great  value  to  us  collectively.  And  I  welcome  to  the  chair  a  successor  distinguished 
by  his  public  services  to  science  and  agriculture,  and  whose  position  there  is  typical 
of  the  widened  interests  of  our  Society,  which  are  not  limited  strictly  to  the  horizon 
of  the  I'ublic  Analyst,  but  embrace  the  whole  field  of  analytical  chemistry  and  those 
professionally  associated  with  its  applications  and  advancement. 


^ 


ON  THE  ANALYSIS  OF  SAMAKSKITE. 

By  A.  G.  Lew. 

(Bead  at  tfie  Meeting,  December  5,  1900.) 


The  following  account  of  the  method  employed  in  an  analysis  of  samarskite  recentli 
made  is  published  iu  the  hope  that  it  may  be  of  use  to  other  analysts. 

In  the  choice  of  a  method  for  attacking  the  mineral,  preference  was  finally  givf 
to  fusion  with  potassium  bisulphate.  In  a  preliminary  attempt,  in  which  the  minei 
was  decomposed,  according  to  Laurence  Smith's  method,  by  means  of  hydrofluoric 
acid,  and  the  residue  left  after  filtering  this  solution  treated  with  a  mixture 
sulphuric  and  hydrochloric  acids,  some  difficulty  was  experienced  in  obtaining 
sharp  separation  of  the  acid  from  the  basic  oxides.  In  the  potassium  bisulphate^ 
method,  on  the  other  hand,  the  niobic  and  tantalic  oxides  are  at  once  separated  in 
the  form  of  sulphates  insoluble  in  water,  together  with  the  silica,  and  are  only  con* 
taminatcd  with  a  comparatively  small  quantity  of  other  oxides,  which  can  uasily  be 
removed  by  a  second  fusion  with  potassium  bisulphate. 

I'or  two  qualitative  tests,  however,  portions  of  the  mineral  %verc  decomposed 
with  UF  and  HCl,  and  the  solution  obtained  examined  for  ferrous  iron  and  titauiuu3|^ 
by  adding  potassium  forricyanide  solution  to  one  portion  and  a  piece  of  xino  to  th^H 
other;  in   neither  case  was  a  coloration  observed;  hence  all  the  iron  was  id  the 
ferric  state,  and  titanmm  was  absent. 

P^or  the  complete  analysis,  1  gramme  of  the  finely  powdered  mineral  was  fu 
with  about  6  grammes  of  potassium  bisulphate,  in  a  platinum  crucible,  until 
appeared  to  be  thoroughly  decomposed.     The  cold  melt  was  digo:^ted  with  warm 
water  until  completely  disintegrated,  the  residuo  filtered  off,  washed,  strongly  ignl 
and  weighed  as  crude  oxides  of  siUoon,  niobium,  and  tantalum.    Its  further  troatme 
is  given  later  on. 
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To  the  eolutioD  coDtAining  the  soluble  sulphates  some  hydrochloric  acid  was 
added,  and  then  excess  of  ammonia,  the  operation  being  perforn^ed  in  a  flask  so  as  to 
exclude  CO.>  as  far  as  possible,  in  order  to  precipitate  uranium  completely.  Notwith- 
standing this  precaution,  some  uranium  was  found  in  the  filtrate  from  this  precipitate, 
as  iffell  as  in  most  of  the  others  subsequently  obtained  from  precipitates  containing' 
uranium,  coming  down  on  long  standing  or  boiUng,  The  exceHB  of  ammonia  was" 
removed  from  the  filtrate  by  evaporation,  and  the  additional  precipitate  of  alumina 
collected.  Lime  and  magnesia  were  estimated  as  usual  in  the  filtrate,  neither  zinc 
nor  manganese  being  present. 

The  two  ammonia  precipitates  were  dissolved  in  hydrochloric  acid,  and  alumina 
separated  by  caustic  soda ;  the  rare  earths  were  then  thrown  down  as  oxalates,  and 
converted  to  oxides  by  ignition ;  and,  in  the  filtrate,  iron  and  uranium  separated  by 
means  of  ammonium  sulphide  and  carbonate.  As  the  ferric  oxide  so  obtained  con- 
tained some  uranium,  the  separation  had  to  be  repeated.  Uranium  was  finally 
precipitated  by  ammonia,  and  the  precipitate  ignited  and  weighed  first  as  U^Oj^  and 
then  as  U(\,  the  weights  agreeing  very  nearly  with  each  other. 

To  purify  the  crude  mixed  oxides  of  silicon,  niobium  and  tantalum,  from  any 
iron,  etc.,  they  might  still  contain,  they  were  reduced  to  a  fine  powder,  and  0*2000 
gramme  of  this  taken  for  a  second  fusion  with  hisulphate,  the  melt  being  treated  as 
before;  the  small  quantities  of  iron,  aluminium  and  ui*anium  found  in  solution,  were 
estimated  as  above.  As  the  insoluble  residue  from  the  melt,  containing  silicon, 
Diobium  and  tantalum,  was,  after  ignition,  perfoctly  white  when  cold,  the  original 
oxides  being  yellowish-brown  in  colour,  it  was  considered  as  being  free  from  iron  and 
onuiium. 

An  attempt  was  then  made  to  separate  the  niobic  and  tantalic  oxides  as  follows : 
Anient  3  grammes  of  potassium  hydrogen  fluoride,  obtained  from  pure  KHCO^  and 
pare  HF,  were  fused  in  a  platinum  crucible,  allowed  to  cool,  and  the  mixed  oxides 
idded,  after  which  the  salt  was  again  cautiously  heated  to  fusion.  A  brisk  reaction 
took  place,  the  oxides  dissolving  readily.  The  melt  was  then  allowed  to  cool,  dis- 
•olved  to  water,  and  the  solution  evaporated  to  a  very  low  bulk  and  allowed  to 
erystalh/e.  The  crystals  which  contain  tantalum  as  K^TaF-  were  filtered  off  from 
tbetolution  in  which  niobium  is  present  as  Iv.NbOF^  and  washed  repeatedly  with 
^"vry  small  quantities  of  water.  Both  solution  and  crystals  were  then  heated  with 
wcess  of  H..SO^  till  all  HF  had  been  expelled,  the  residue  was  extracted  with  hot 
water  and  filtered  off,  niobic  and  tantalic  sulphuric  acids  being  left  behind;  but  by 
edure  only  about  one-third  of  the  niobium  in  solution  was  obtained,  as  mere 
ion  with  HySO.j  apparently  does  not  render  it  insoluble ;  on  taking  down  the 
mttt  to  actual  dryness,  the  remainder  was  found  as  a  residue  insoluble  in  water. 
An  the  sihca  is  of  course  volatilized  during  the  fusion  with  HF,KF,  it  wae 
ated  separately,  both  on  another  portion  (0  1  gramme)  of  the  crude  oxides  and' 
0*0  graninie  o(  the  ignited  mineral,  by  treatment  with  HF  and  H^SO,,  and  igniting 
•o  cooatant  weight.  It  amounted  to  2-86  per  cent,  on  the  ore,  or  5  03  per  cent,  on 
tbo  crude  oxides.  On  now  adding  this  calculated  quantity  of  sihca  to  the  quantities 
of  troD.  alaminium,  uranium,  niobic  and  tantalic  oxides  found,  a  total  of  only  0'185& 
gFimme  was  obtained,  instead  of  the  O'i^OOO  gramme  taken.  j 
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To  find  the  cause  of  this  loss,  some  experiments  were  made  with  oommercial 
uiobic  and  tantalic  oxides.     On  making  a  mixture  of  these,  and  treating  them  by  the 
prooees  described  above,  a  similar  loss  was  experienced.    The  bohaWour  of  Ta^O.  an 
Nb.^O^  on  treatuient  with  HF,  and  with  HF  and  H^SO,,  followed  by  evaporation 
dryness,  and  ignition  of  the  residue,  was  then  examined,  and  it  was  found  that  neithe 
niobic  nor  tantahc  oxide  volatilities  when  treated  with  HF  and  H.,SO^,  and  that  niobic 
oxide  doee  not  form  volatile  compounds  even  when  treated  with  HF  alone,  but  tha 
tantalic  oxide,  by  the  action  of  HF,  loses  in  weight  each  time  the  operation  i 
repeated,  resembling  titanium  in  this  respect.     In  one  experiment  a  bluish  sublimat 
was  actually  noticed  on  the  sides  of  the  crucible.     It  appeared  to  be  diflicult  to  expel' 
the  fluorine  completely  from   the  residue  left  after  treatment  with   HF,  by  mer 
ignition  in  air,  but  this  could  easily  be  accomplished  by  heating  first  with  H,SO, 
and  then  igniting. 

These  experiments  seemed  to  show  that  the  loss  noticed  in  the  fusion  method  was 
due  to  a  portion  of  the  tantalum  volatilising  as  a  duorine  compound  during  the  heating. 
Fusion  with  UF.KF  had  been  resorted  to  under  the  impression  derived  from  Freseni 
("  Qual.  Analysis  "},  that  the  ignited  oxides  were  insoluble  in  aqueous  HF  ;  this  ata^ 
ment  can  he  traced  to  Marignac  (Ann.  Chivi.  Phifs.,  1806,  iv.  8, 10);  but  as  during  tb 
above  ex|>ei'imeuts  it  had  been  noticed  that  they  dissolve  readily  in  the  warn)  acid, 
the  following  method  was  now  tried  :  Another  portion  of  the  crude  oxides  was  fused 
with  KHSO,  for  purification  from  iron,  etc.  ;  from  the  residue  obtained  on  treating 
the  melt  with  water  8iO^.  was  removed  by  meaus  of  HF  and  H^HO^ ;  tbo  ignite 
oxides  of  Nb  ami  Ta  were  dissolved  in  HF,  and  this  Uquid  poured  into  a  solution  o: 
HF.KF,  when  a  crystalline  precipitate  was  formed  which  dissolved  on  heating.     In 
order  to  convert  the  double  tiuoride  of  potassium  and  niobium  to  the  oxyfiuuride,  the 
excess  of  HF  was  removed  by  evaporating  the  solution  to  dryness  on  the  water-batb, 
the  residue  taken  up  in   a   little  water,  and  this  solution   allowed    to  crystallize. 
Solution  and  crystals  were  then  treated  with  HoSO,,  as  in  the  fusion  method.    Tb 
weights  of  Nb.Pj  and  Ta,0.,  obtained  agreed  almost  exactly  with  the  quantity 
mixed  oxides  taken.     As  the  separation  is  at  best  only  a  fractional  one,  it  wa 
repeated  on  both  the  niobic  and  tantalic  oxides  obtaiued,  small  quantities  of  insotubl 
and  soluble  salts  respectively  being  found,  which  were  added  to  the  main  quantitic 
The  weights  obtained  in  these  two  separations  again  showed  close  agreement  with 
the  weights  taken,  and  the  method  seems  to  be  reliable, 

A  rough  separation  of  the  rare  earths  into  ceria  and  yttriu  groups  was  uexirfl 
made.  For  this  puqxose  the  oxides  obtained  by  igniting  the  oxalate  precipitate,™ 
which  were  of  a  light  brown  colour,  were  treated  first  with  uilric  acid,  and  then,  as 
this  failed  to  effect  complete  solution,  after  evaporating  off  the  nitric  acid,  with  hydr 
chloric  acid  and  a  little  potassium  iodide  to  dissolve  any  cerium  dioxide.  A  su: 
residue  which  still  refused  to  dissolve  was  filtered  off,  ignited,  and  weighed;  it 
not  identified.  l)Ut  certainly  was  not  CeO_„  as  was  at  first  suspected.  The  solutioi 
containing  the  bulk  of  the  earths  was  evaporated  to  dryness,  and  the  residue  ireat^i 
with  a  little  water,  and  then  with  a  saturated  solution  of  potassium  sulphatA 
standing  for  two  days  the  orystanine  precipitate  was  filtered  off,  and  washed  wit 
K  .ftOj  solution  ,  to  the  filtrate  hydrochloric  acid  and  then  ammonia  were  added  ;  th 
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g  precipitate  after  washing  was  dissolved  in  hydrochloric  acid,  again  thrown 
by  anitconia,  washed,  ignited,  and  weighed  as  "  oxides  belonging  to  the  yttria 
groufis."     It  was  brown  in  colour. 

The  precipitate  of  double  sulphates  was  dissolved  in  hydrochloric  acid,  precipi- 
tated by  ammonia,  and  the  hydroxides  obtained  washed,  ignited,  and  weighed  as 
**  oxides  belonging  to  the  oeria  groups."  They  were  white  in  colour,  and  dissolved 
completely  in  strong  hydrochloric  acid  with  evolution  of  chlorine,  although  no 
cerium  could  be  detected  either  by  the  I'bCX.  and  LINO^j,  or  by  the  hypobromite  tests. 
In  A  larger  quantity  of  oxides  obtained  by  decomposing  10  grammes  of  the  mineral 
oerinm  was  also  absent.  No  further  separation  of  the  rare  earths  was  attempted. 
A  spectroscopic  examination  revealed  the  presence  of  did)inium,  but  no  absorption 
bands  due  to  samarium  could  be  seen. 

The  loss  on  ignition  of  the  mineral  was  determined  both  at  a  dull  red  heat  and 
»t  a  bright  red  heat.  The  second  value  was  a  little  greater  than  the  iirst.  The 
WDftrskite  was  not  examined  for  alkalies. 

The  composition  of  the  samarskite,  calculated  from  the  analytical  data,  is  given 
bebw : 


Silica 

Niobic  oxide 
Tantalic  oxide 
Ferric  oxide 
Aluminium  oxide 
Uranium  trioxide 
Calcium  oxide 
Magnesium  oxide 
"  Cerium  "  oxides 
"  Yttrium  "  oxides 
"  Insoluble  "  oxides 
Loss  on  ignition 


Per  Cent. 

2-H6 

31-52 

l(f63 

10-68 

307 

U-iS 

3-34 

010 

1-85 

14-32 

0-79 

1>-4M 


Total  ...  .  ,  ...  ..     99o7 

In  conclusion,  I  should  like  to  state  that  the  aualysis  was  carried  out  in  the 
tftlioratory  of  Mr.  Bertram  Blount,  to  whom  I  am  also  indebted  for  aiuch  valuable 
belp. 

Discussion. 
Mr.  Blount  said  that  this  paper  was  especially  interesting  because  of  the  fact 
th&t  the  separation  of  some  of  the  bodies  referred  to  was  not  easily  achieved  by  the 
QMthods  to  be  found  in  the  textbooks.  The  work  which  had  to  be  done  was  of  a 
ptooeer  character.  It  was  nece««sar)'  first  of  all  to  obtain  reasonably  pure  samples 
of  the  various  oxides  and  so  forth,  and,  by  systematically  examiaiug  them,  to  get 
tbeir  reactions  into  one's  mind.  Then  the  statements  of  the  text-books  had  to  be 
oortdcted.  and  tinally  the  analysis  made;  so  that  an  analysis  represented  a  piece 
of  work  really  much  greater  than  apfjeared  from  the  mere  figures  detailing  the 
chemical  compounds  of  which  a  particular  mineral  might  be  made  up.  It  seemed 
int*:^  'hat  there  should  be  so  much  difference  in  the  behaviour  of  tantalic  and 

^>>  The  volatility  of  tantalic  acid  under  the  conditions  named  should  be 
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regarded  ia  any  exact  analysis  of  a  mineral  of  this  class.  There  seemed  in  the 
of  these  substances  to  be  a  range  of  volatility,  from  the  absolute  volatility  of  silica 
treated  with  a  mixture  of  sulphuric  and  hydrofluoric  acids,  to  the  limited  volatility 
of  tantaltc  acid  ami  titanic  acid,  which  disappeared  with  hydrofluoric  acid,  but  were 
retained  with  sulphuric  acid,  and  the  absolute  non-volatility  of,  say,  stannic  oxide. 
With  regard  to  the  occurrence  of  what  Mr.  Levy  had  termed  **  insoluble  rare  earth 
oxides,"  he  believed  that  the  efforts  which  had  been  made  to  identify  these  had 
resulted  in  nothing  very  definite,  because  the  quantity  of  the  oxides  was  so  small. 
There  was  no  doubt,  however,  that  they  belonged  to  the  group  to  which  they  were 
assigned,  although  they  were  insoluble. 

Mr.  Hehxer  said  that  hia  assistant,  Mr.  P.  W.  Skertchly,  had  found  that, 
contrary  to  the  text-book  statement  that  tungstic  oxide  could  be  readily  separated 
from  stannic  oxide  by  volatilization  of  the  latter  on  the  addition  of  ammonium 
chloride,  the  tungstic  oxide  also  volatilized  under  such  circumstances,  its  volatili;;a- 
tion  increasing  with  the  quantity  of  ammonium  chloride  added.  There  was  certainly 
a  rough  distinction,  but  this  was  not  sharp  enough  for  analytical  purposes. 

Dr.  BiOEAL  said  that  he  was  able  to  confirm  Mr.  Hehner'a  remark  as  to  the 
volatility  of  tungstic  oxide  in  presence  of  ammonium  chloride.     Perhaps  he  might 
suggest  that,  in  investigating  a  mineral  containing  rare  metals  of  the  uranium  clasSi     i 
one  ought  to  examine  the  material  spectrobcopically,  and  also  ascertain  whether  thofl 
Becquercl  rays  showed  the  presence  of  polonium  or  radium. 

Mr.  C.  T.  Tyreh  said  that  he  bad  had  some  experience  in  the  examination  of 
pitch-blende,  gadoliuitc,  and  other  minerals  of  a  similar  character  ;  and  he  bad  comt 
to  the  conclusion  that  the  success  of  either  their  analytical  or  their  technical  treat- 
ment depended  entirely  upon  the  preliminary  treatment  to  which  they  were  %u\ 
jeoted.  Some  years  previously  there  had  been  discovered  what  was  thought  to  bt 
a  new  metal,  which  turned  out  to  l>e  a  mixture  of  niobium  or  niobic  oxide  an( 
tungstic  acid,  which  was  very  diflicult  to  separate. 

Mr.  Levy  said  that  at  the  time  when  this  analysis  was  made  the  niobic  and 
tantalic  oxides,  and  not  the  uranium,  had  formed  the  subject  of  chief  importance* 
so  that  the  consideration  of  the  uranium  had  really  to  a  great  extent  been  neglectedij 


THE  OCCURRENCE  OF  BARIUM  IN  THE  SPRING  WATER  OF 

BOSTON    SPA. 

By  Pebcy  A.  E.  Ricbakoh,  F.I.C. 

{lieoil  at  the  Meetimj,  Decmiber  5,  1900.) 

The  presence  of  any  considerable  amount  of  a  soluble  barium  salt  in  a  natural  waterj 
is  of  such  rare  occurrence  that  the  present  paper  may  prove  of  interest  to  thi 
Society. 

The  village  of  Boston  Spa,  with  its  neighbour  Thorp  Arch,  lies  on  the  banks  of 
the  river  Wharfe.  about  ten  miles  from  Harrogate.     About  W)  years  ago  the  place 
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ijoyed  quite  a  reputation  for  the  medicinal  properties  o!  its  water,  then  thought  to 
be  chAlybeate  in  character. 

With  the  rise  of  Harrogate  the  popularity  of  this  Spa  declined,  ontil  at  the 
^present  day  only  a  comparatively  few  people  know  the  spring,  and  these  are  mainly 
^Ttntora  to  the  villat^^e  during  the  summer  months. 

In  '*  York  and  East  Kiding,"  vol.  i.,  1855,  there  is  a  very  old  analyeie  of  the 
water,  stated  to  have  heen  made  by  Dr.  Adam  Humber,  of  Leeds,  in  the  year  17H4. 
The  figures  obtained  are  given  below  : 

Watke  op  Boston  Spa. 
Contents  of  Otie  Wine  Gallon, 


Muriate  of  soda . . . 
Muriate  of  lime  ... 
Muriate  of  magnesia 
Carbonate  of  iron 
Silica     . . 


Gasf3 : 

Carbonic  acid 
Azotic  gas  ... 


Oniiu. 

6G2-00 

12-2o 

725 

1-75 

0-76 

684 -(KJ 

Cuhi<'  Inch««. 
10-5() 
6-00 


A  short  time  ago  I  had  the  opportunity  of  making  an  analysis  of  the  w&t«r 
vitha  view  of  ascertaining  whether  there  was  an  important  amount  of  iron  present' 
or  not.     For  this  purpose  I  visited  the  spring,  and  took  some  samples  myself. 

VTheu  first  pumped  to  the  surface  the  water  was  perfectly  bright,  clear,  and 
spiting,  with  a  slightly  bitter  taste.  After  standing  for  about  an  hour,  even  in  a 
filoppen^d  bottle,  it  became  opalescent,  and  finally  deposited  a  small  precipitate, 
which  consisted  mainly  of  oxide  of  iron.  It  was  found  upon  examination  that 
compsntively  very  little  of  this  metal  was  present,  hut  that  the  water  contained  &, 
ilutiDct  amount  of  the  unsuspected  element  harium. 

The  figat«s  obt&ined  upon  analysis  are  given  below  : 


Wateb  of  Bostox  Spa. 

SsndU  expreased  in  ParU  per  100,000. 

Toul  solid  constituents  fdried  at  100*  C.)            ...  ...         1271 W 

Total  solid  loss  on  ignition              ...             ..  ...           2dIO0 

Saline  residue                    .                ...             ...  1020<X> 

Total  alkalinity  (calculated  as  CaCOJ          . . .  2-510 

Alkalinity  after  boiling  (calculated  at  CaCO,>  1  50 

Feme  oxide  (Fe-O,)                                       '  -              101 

Calcium  oxide  (CaO)  49  64 

Barium  oxide  (BaO)  ':$0  16 

Magnesium  oxide  (MgO)  MOG 

PoteMinm  oxide  (K,0)     ...  110 
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Sodium  oxide  (NaoO) 

Silica  (SiO.) 

Free  and  saline  ammonia  (NHj,)    ... 

Albuminoid  animonia 

Sulphuric  anhydride 

Phosphoric  anhydride 

Chlorine 

Bromine 

Iodine .. 

Specific  gravity  at  15^  C. :    1010. 
Appearance  in  2-foob  tube  :  brownish  green. 

Disnotved  Gases  : 
Nitrogen     ... 
Carbonio  acid 


650-11 

1-21 

0-:^2 

0()08 

nil 

Dil 

000 
ml 


Ctib.  In.  per  QoL 
3-27 

17-87 


The   water  apparently  varies  in  composition   to  a  certain  extent,  and  this 
shown  by  the  following  ligures,  taken  from  the  results  of  another  analysis  made  sti 
months  after  the  first : 


Parts  per  100,000. 


Barium  oxide     .  . 

Calcium  oxide    ... 

MEignesium  oxide 

Sodium  oxide     ... 

Chlorine 

Total  solid  constituents 


2;v81 
4Cv08 

20*78 
467  83 

<iU-2S 
lOoO-OO 


The  following  probably  represents  the  actual  salts  present  in  the  water  calculaj 
on  the  first  analysis  : 


Results  expresseti  in  Parts  per  100,000. 


Barium  chloride 
Calcium  chloride 
Magnesium  chloride 
Sodium  chloride 
Potassium  chloride 
Sodium  bromide 
Calcium  carbonate 
Ferrous  carbonate 
Silica    ... 


41  OO 

09-04 

1047-59 
1-71 
0-77 
jlO 
150 
1-21 


->.'i 


The  water  was  tested  spectroscopically  for  strontium,  but  failed  to  give  any 
evidence  of  the  presence  of  tliat  element. 

The  soil  of  the  neighbourhood  consists  of  sand,  clay,  and  magnesia  limestoni 
but  the  rocks  are  chielly  calcurcous.    Barium  has  been  found  on  one  or  two  ocoasioi 
previously  in  natural  waters  both   in  England  and  Wales.     In   the  water  of  tl 
Llangammarch  Well  it  occurs,  according  to  the  analyses  of  Dupro  and  S.  A.  VaseyJ 
to  the  extent  of  about  0-46  parts  per  100,000.    Again,  in  an  interesting  paper  read 
before  this  Society  by  J.  White  in  January,  1899,  analyscH  were  given  of  waU 
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from  deep-well  borings  at  Ilkeston,  Derbyshire,  containing  as  mach  as  38*5  to 
per  100,000  of  barium  chloride. 
These  waters  have  all  very  much  the  same  character,  containing  considerable 
aniouDU  of  calcium  and  magnesium  chlorides,  together  with  a  very  large  proportion 
of  sodium  chloride. 

A  curious  point  about  the  Boston  Spa  spring  is  that  the  water  has  been  taken 
internally,  under  the  guise  of  a  chalybeate  water,  for  more  than  100  years  without 
the  presence  of  the  barium  being  in  the  least  suspected. 

DiRCDHSlON. 

Mr.  John  White  said  that  the  chief  points  of  difference  between  the  Boston  8pa 
iraler  and  the  samples  from  Ilkei>ton,  which  he  had  examined,  were  that,  while  the 
lortner  contained  more  barium  oxide  than  the  latter,  it  only  contained  about  half  the 
quantity  of  solid  matter  and  half  the  quantity  of  chlorides  as  compared  with  the 
amoantB  present  in  the  Ilkeston  waters.  In  the  case  of  the  Ilkeston  waters  he 
'Mr.  White)  had  come  to  the  couclubion  that  the  barium  existed  as  carbonate,  in  one 
instance,  and  as  chloride  in  the  others.  The  author  had  not  referred  to  carbonate, 
but  had  calculated  the  barium  present  as  chloride,  with  which  view  he  agreed. 

Mr.  Faiulky  said  that  most  of  the  Harrogate  waters  contained  barium,  generally 
in  very  small  quantity,  but  as  a  rule  suthciect  to  prevent  the  finding  of  any  sulphuric 
in  solution.  The  quantity  of  barium  being  small,  it  went  down  with  the  silica 
barmm  .sulphate,  and  unless  the  siUca  was  carefully  examined  the  barium  migh^ 
Ik)  overlooked.  In  the  detection  of  strontium  it  was  necessary  to  apply  a  process  jf 
c&refal  separation  and  concentration  to  the  calcium  precipitate  ;  and  even  then 
verTHiiiall  a  quantity  of  strontia  was  easily  missed. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND    DRUGS  ANALYSIS. 

ITote  on  the  Reichort  Value  of  Butter  and  other  Fata.  A.  Beyohler. 
{^till  Sac.  Chim.,  11)01,  xxv.,  1'1;2-144.) — The  author  suggests  a  slight  extension  o( 
Vit  Reichert-Meissl  process  so  as  to  include  not  only  the  empirical  proportion  of 
*olQbIe  fatty  acids,  but  also  the  amount  of  volatile  insoluble  acids  obtained  under 
the  aaiue  conditions. 

Instead  of  Altering  the  distillate,  he  adds  50  c.c.  of  alcohol,  and  if  necessary  a 
little  ether,  and  titrates  the  solution  in  the  usual  way.  The  ratio  thus  obtained 
"*tween  the  value  for  the  total  volatile  acids  and  for  the  soluble  volatile  acids  varies 
S^itttly  in  different  fats,  the  difference  being  most  marked  between  butter  and  cocoa- 
<n»lail,  as  ia  shown  in  the  following  table : 
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I. 

II. 

111. 

' 

PuUI  VoUttle 

Soluble  Vi.Utile 

RaU.iuC  II 

Acids. 

Acid*. 

iitiai. 

1, 

Butter 

32'4 

29'3(j 

0*91 

2. 

Cocoa-nut  oil     

22-7 

7-4 

0-38 

3. 

Mixture  :  79*4  %  butter             i 
20-6  %  cocoa-nut  oil/ 

31-4 

24*4 

0-78 

4. 

Butter 

320 

28*6 

0-89 

5. 

Cocoa-nut  oil     

22-2 

7-2 

0-32 

G. 

Mixture  I. :      76  %  oleo-margarine 
26  %  neutral  lard 

'} 

1-50 

0*83 

0*65 

7. 

Mixture  II. :    50  %  of  Mixture  I. 
50  %  cocoa-nut  oil 

I 

t 

12-46 

6-6 

0*45 

8. 

Mixture  III :  1975  %  of  Mixture  II 
80*26  %  of  butter 

■) 

28-6 

24*3 

0  85 
C.  A.  M 

ied 

I 

kefl 


Detection  of  Saccharin  in  Wine  or  Beer  in  the  Absence  of  Salioylio  Aci( 

P.  Wirthle.     {Chem.  Zeit.,  1900.  xxiv..  1035.)— This  is  an  adaptation  of  C.  Schmitf^ 
process,  based  on  the  conversion  of  saccharin  into  salicylic  acid  by  heating  it  wil 
sodium  hydroxide.     One  hundred  c.c.  of  wine  (200  if  necessary)  are  concentrated 
20  c.c,  rinsed  into  a  separating  funnel  with  a  little  caustic  eoda,  strongly  acidilied 
with  sulphuric  acid,  and  extracted  three  times  with  50  c.c.  of  ether.     The  latter 
filtered,  treated  with  10  c.c.  of  0-5  per  cent,  soda,  and  the  solvent  distilled  oH     Tl 
residue  is  brought  into  a  small  basin  with  water  and  a  little  soda.  1  gramme  of  sol 
sodium  hydroxide  introduced,  and  the  whole  heated  slowly  to  215'  C,  maintainJi 
the  temperature  between  ^^lO"  and  220"  for  fifteen  minutes.     The  cold  melt  is  taki 
up  in  warm  water,  cautiously  aciditired  with  sulphuric  acid,  and  extracted  with  a 
mixture  of  ether  and  petroleum  spirit.     The  solvents  are  removed,  a  few  drops  of 
water  added,  and  a  very  weak  solution  of  ferric  chloride  dropped  in.     One  milli- 
gramme of  saccharin  in  the  wine  gives  a  brilliant  violet  colour  ;  whereas  wmes  fre^| 
from  saccharin,  even  red  wines  with  much  tannin,  yield  at  most  a  dirty  orange.      I^^ 
is  advisable  to  carry  out  a  blank  experiment  with  1  milligramm<?  of  saccharin  dis- 
solved in  spirit,  mixed  with  1  c.c.  of  caustic  soda  solution,  and  heated  with  1  gramnii^l 
of  alkali  as  before.  ^* 

Heer  requires  a  preliminary  treatment  with  a  few  c.c.  of   saturated   copper 
acetate  solution  followed  by  sodium  phosphate ;  the  filtrate  is  then  extracted  wii 
ether  as  above.     Decoctions  of  hops  respond  to  the  test,  showing  the  oharacteristi 
violet  tint  with  1  milligramme  of  saccharin,  while  in  its  absence  they  give  at  tl 
utmost  a  faint  rose  colour. 

\L'j\  Hasterlik,  Anai-yst,  1899,  xxiv.,  153.]  F.  H.  L. 


A  Source  of  Error  in  Testing  for  Salicylic  Aoid  in  Portuguoae  WiD( 
A.  J,  Ferreira  du  Silva.  {BulL  Soc.  Chtm.,  VJ()0,  xxiii.,  795,  796.)— The  Custoi 
authorities  of  Bra>^il  have  recently  condemned  Keveral  Portuguese  wines  on  tl 
ground  of  their  containing  traces  of  salicylic  acid.  The  author,  however,  assoi 
that  salicylic  acid  is  not  added  to  wine  in  Portugal,  and  attributes  the  error  of  tl 
Brazilian  chemists  to  their  having  used  the  method  of  Pellet-Grobert  and  Baui 


THE  ANALYST, 


73 


notit  ("Dict.des  Alterations  et  Falsifications,"  1S97,  p.  2o3),  in  which  200  ac.  of  the 
^ine  are  extracted  with  ether.  He  has  found  that  certain  Portuguese  wines  contain 
a  small  quantity  of  a  Bubstance  buviug  some  resemblance  to  salicylic  acid,  and  of 
which  snflieient  can  be  extracted  with  ether  to  give  a  rose  coloration  with  ferrio 
chloride. 

By  using  the  olfioial  (rerman  method,  however,  in  which  50  c.c  (not  more) 
of  the  wine  are  acidulated  and  shaken  with  a  mixture  of  equal  volumes  of  ether 
and  petroleum  spirit,  he  has  never  obtained  this  coloration. 

An  analogous  phenomenon  was  observed  in  certain  German  and  Austrian  wines 
by  Medicus  \Beyichtc,  9fA  Vermvimlung  haycrimche.r  VertrcU'.r  Augew.  Chevi.,  1890, 
pp.  42-4$),  who  concluded  from  direct  experiment  that  the  substance  resembling 
salicyhe  acid  was  derived  from  the  stalks  of  the  grapes.  C.  A.  M. 


Adulteration  of  Roasted  Coffee  by  Treatment  with  Borax  and  Water. 
E,  BertareUi.  {2^eit.  fiir  UnUrmch.  der  Nahr.  and  Genu3$fnittel,  1900,  iii.,  681-683.) 
—The  author  calls  attention  to  the  adulteration  of  roasted  coffee-beans  by  the 
practice  of  pouring  over  them  a  boiling  aqueous  solution  of  borax.  The  solution  is 
readily  absorbed  by  the  beans,  causing  an  increase  of  about  12  per  cent,  in  their 
weight,  and  renders  them  glossy  in  appearance,  without  at  all  impairing  their 
ori^al  hardness.  Borax  should  be  looked  for  in  cases  where  4  per  cent,  or  more 
of  water  is  found.  Whereas  genuine  roasted  coffee  does  not  usually  contain  more 
than  about  3  per  cent,  of  water,  the  author  has  found  upwards  of  10  per  cent,  in 
roisted  beans  which  have  been  treated  in  the  way  described.  U.  H.  B.  S. 


Artificial  Colouring  of  Oranges.  Pum  and  K.  Mieko.  {Zeit.  fiir  UnUrsttch. 
itf  Nahr.  uv<i  Oenn^smittel,  liKiO,  iii.,  7:29-730.)— The  authors  challenge  the  accuracy 
of  a  stBteraent  made  by  Hotter,  to  the  effect  that  oranges  were  being  exposed  for  sale 
M" blood-oranges"  which  were  in  reality  ordinary  yellow  oranges  which  had  been 
iuJMted  with  an  aniline  or  a  vegetable  dye.*  They  not  only  consider  Hotter's  methods 
of  detection  (mainly  spectroscopic)  to  be  inconclusive,  but  they  declare  it  to  be  a 
pncticai  impossihiUty  to  so  inject  a  coloured  fluid  into  an  orange  as  to  produce 
ituDUgbout  the  whole  a  fair  resemblance  to  the  natural  fruit.  H.  H,  B,  S. 


Commercial  Bismuth  Subnitrate.  P.  A.  Upsher  Smith.  (Phann,  Jotirn.^ 
IflOO.  69i^.^— The  author  has  examined  four  specimens  of  bismuth  subnitrate  o 
Koglish  mauufacture.  He  found  that  the  form,  density,  and  composition  varied 
with  the  conditions  of  precipitation.  The  t^alt  does  not  correspond  with  the  British 
rharmsoopifia  fornuila,  BiO'NOt'H^O,  which  requires  7(5'367  per  cent.  Bi.Oj,  17-724 
per  cent.  N^O-,  and  5*90^  per  cent.  H^O.  The  samples  examined  contained  79  to  81 
Bi.Oy,  17*6  to  19o  per  cent.  N.p..  and  2  to  3  per  cent.  Ii._.0  ;  these  results 
Irly  \vith  those  given  by  other  observers. 
The  author  recommends,  that  the  determination  of  bismuth  should  be  made  by 
ion  to  oxide,  if  inorganic  impurities  are  present  after  precipitation  with 
ionium  car)>onate,  instesd  of  by  weighing  as  sulphide.     He  recommends  Kebler's 
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indirect  process  for  determining  the  combined  acid  :  2  grammes  of  thr  sample,  mi 
with  5  c.c.  of  water,  are  boiled  for  half  an  hour  with  10  c.c.  N  potassium  hydroad^ 
solution ;   the  precipitate  is  filtered  off.  washed,  and  the  filtrate  titrated  with 
hydroohloric  acid,   phenolphtbalein    being  used   as   indicator.      Methods  in   whi( 
potassium  hydroxide  acts  on  the  salt  in  the  cold  give  results  3  to  4  per  cent,  too  loi 
The  water  is  determined  by  heating  the  salt  at  120^  for  several  hours.       A.  G.  L. 


ORGANIC  ANALYSIS. 

The  Detection  of  Miothyl  Alcohol  in  Mixtures.  S.  P.  HuUikon  and 
Heywood  Scudder.  (Amcr,  Ckem.  Joiirn.,  xxiv..  441.) — The  authors  have  examin 
the  moditicatiou  of  K.  Jandrier  (Ah7i.  Chirtu  Anul.,  App.,  4,  106),  who  recommend 
the  substitution  of  gallic  acid  for  resorcinol,  and  have  further  improved  their  test  for 
methyl  alcohol  (Amer.  Chcvt.  Journ.,  xxi.,  266).  They  found  that  the  gallic  acid 
reaction  is  so  delicate  that  it  is  useless,  since  the  reaction  is  obtained  with  the 
oxidation  products  of  a  large  number  of  organic  substances,  such  as  ethyl  alcoh 
glycerol,  and  acetic  acid,  owing  to  the  formation  of  traces  of  formic  aldehyde  wh 
these  substances  are  oxidized.  On  the  other  band,  methyl  esters  and  ethers  are  t 
only  common  organic  compounds  besides  methyl  alcohol  which  give  the  reaoti 
with  resorcinol. 

If  the  test  is  applied  to  a  mixture  of  unknown  composition,  only  the  portion 
distilling  between  50'  and  100^  C,  and  soluble  in  2  or  3  volumes  of  water,  should 
used.     From  phenols  and  acids,  methyl  alcohol  can  be  separated  by  distilling  t 
alkaline  solution,  from  bases  by  distilling  the  acidified  liquid.     A  blank  experime 
should  also  be  made  by  pouring  2  c.c.  of  the  unoxidized  solution,  to  which  1  drop 
a  Oo  per  cent,  resorcinol  solution  has  been  added,  on  to  concentrated  sulphuric  aci 
80  as  to  form  a  layer.     If  a  coloration  or  precipitate  is  obtained,  and  the  aoluti 
giveH  the  usual  aldehyde  reactions,  formic  aldehyde  is  removed  by  heating  12  c 
diluted,  if  necessary,  so  as  to  contain  75  per  cent,  of  water,  with  3  grammes  resorcin 
and  1  c.c.  sulphuric  acid,  in  a  stoppered  bottle,  for  two  hours  at  70'  to  HO*  C. 
solution  IB  then  diluted  to  50  c.c,  5  c.c.  distilled  off,  and  tested  as  usual.     .Allen  a 
C'hattaway's  method  (Analyst,  xvi.,  102)  may  also  be  used.     This  preliminary  trea^ 
ment  is  seldom  necessary  in  the  case  of  fermented  and  distilled  liquors. 

If  the  solution  contains  ethyl  alcohol,  the  acetaldehyde  formed  on  oxldati 
interferes  with  the  delicacy  of  the  test.  It  can  be  removed  as  follows  :  Two  c.c. 
the  solution,  diluted,  if  necessary,  to  6  c.c.,  are  oxidized  with  the  uopper  spiraL  Ti 
test-tube  is  then  closed  with  a  rubber  stopper,  through  one  hole  of  which  a  lu 
drawn  out  to  a  vei-y  line  capillary  almost  touching  the  bottom  of  the  test-tube, 
inserted  ;  the  upper  end  of  this  tnl>e  can  be  closed  by  a  screw  clamp  fittod  to 
rubber  tube  ;  by  a  second  tube  inserted  in  the  stopper  the  tesi  tube  is  connec 
with  a  good  suction-pump.  The  tube  is  kept  at  25*  to  30%  and  exhausted,  t 
capillary  serving  to  prevent  bumping.  Acetaldehyde  evaporates  readily,  whil 
formic  aldehyde  remains  behind.  When  one  half  of  the  liquid  has  evaporate 
1  drop  of  the  0*5  per  cent,  resorcinol  solution  is  added,  and  it  is  poured  on  to  sulphu 
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Mid  in  another  test-tul)e.  After  standing  for  three  minutes,  the  teat  tube  is  agitated 
ytrf  gently  for  aUout  one  minute.  The  separation  of  rose-red  voluminous  flocks 
indto«(e«  methyl  aloohoU  but  a  mere  coloration,  or  flocks  of  a  different  colour,  should 
not  be  atitf(.'pted  as  proof  of  its  presence.  The  test  shows  the  presence  of  1  part  of 
methyl  alcohol  in  t^.OOO  of  the  diluted  sclutioQ,  and  is  satisfactory  when  the  propor- 
UOD  of  ethyl  alcohol  does  not  exceed  100  to  3.  It  is  also  given  by  secondary  and 
butyl  alcohols  and  by  methyl  ethers  and  esters.  A.  G.  L. 


Estimation  or  Ash  in  Commercial  Qlyoerin.  C.  Ferrier.  (Monit.  ScienL, 
19<»J  1 4],  xiv..  .S08:  through  Cfmtn,  Zcit.  Hep.,  1900,  364.)— Ten  grammes  of  the 
sample  are  cautiously  evaporated  in  platinum,  and  the  tarry  residue  is  carbonized. 
Il  is  broken  up  into  powder,  o  or  6  c.c.  of  water  added,  the  whole  allowed  to  soak 
for  a  few  minutes,  and  the  liquid  removed  with  a  narrow-ended  pipette.  The 
treatment  with  water  is  repeated  :  the  coke  is  dried  and  ignited.  When  the  carbon 
haa  tteen  burnt  off  and  the  basin  is  cold,  the  aqueous  extract  is  returned  to  the  vessel, 
the  mixture  thoroughly  dried,  and  ignited  again  for  a  few  seconds.  By  this  method 
of  manipulation  fusion  or  volatili/.ation  of  the  alkali  metal  salts  is  avoided,  and  the 
result);  are  constant  to  within  0*01  per  cent.  F.  H.  L. 

A  Celicate  Test  for  Dextrose  and  Aldehydes.  E.  Riegler.  ( Wiener  mcd^ 
BU  1900,  xxiii.,  7S/5 ;  through  Cheni,  ZeiL  lir.p.,  1900,  383.)— One  c.c.  of  the  solu- 
tion to  be  examined,  about  0-5  gramme  of  crystallized  sodium  acetate,  and  2  c.c.  of  a 
ireftb  2  per  cent,  solution  of  phcnylhydrazlae  hydrochloride  are  boiled  together, 
10  &e.  of  10  per  cent,  sodium  hydroxide  are  added  immediately,  and  the  whole 
ihakeo.  Presence  of  dextrose  causes  the  formation  of  a  tine  rose  colour,  which 
iftpcan  at  once  or  in  fifteen  or  thirty  minutes,  according  to  the  proportion  uf  sugar 
in  the  li<)uid.  Any  colour  developing  after  thirty  minutes  is  neglected.  The  limit 
of  delicacy  of  the  test  is  OOOo  per  cent.  Uric  acid,  creatinine,  and  albumin  do  not 
tiilerferL* ;  therefore  the  reaction  should  be  useful  in  aualysiug  uriue.  It  can  also  be 
employed  to  detect  formaldehyde  and  other  aldehydes.  F.  H.  L. 


The  Estimation  of  Urio  Acid.  A.  Bellooq.  {Jtnirn.  Phann,  Chtm.,  1900,  xii., 
liJS,  104.) — ^To  ti50  c.c.  of  the  urine  under  examination  is  added  an  excess  of  sodium 
h\<\i  Alution,  the  precipitate  allowed  to  subside,  and  the  supernatant  liquid 

ilec.i  akeu  with  asbei^bos  powder  and  filtered.     To  200  c.c.  of  the  filtrate  are 

added  20  c.c.  (or  more  if  required)  of  a  reagent  consisting  of — zinc  sulphate  solution 
(1:3),  30  c.c:  sodium  hydroxide  solution,  30  c.c. ;  and  sodium  carbonate  solution 
^turaled),  40  c.c. 

Thu  volamiuous  precipitate  is  collected  on  a  filter  and  drained.     It  is  next 

'^""  -^'  d   from   the  paper  and  dried  in  a  porcelain  crucible,  into  which  are  then 

L-d  'J  or  li  c.u.  of    hydrochloric  acid  saturated   with  pure  uric  acid.     The 

cfuuijie  is  allowed  to  float  on  the  surface  of  cold  water,  and  the  uric  acid  crystads 

^bich  depOMt  are  collected,  washed  with  10  c.c.  of  alcohol,  dried  and  weighed. 

C.  A.  M. 
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Kotes  on  the  Estimation  of  Urio  Acid  and  Furine  Bases  in  Blood,  etdl 
W.  His  and  W.  Hagon.  (Zeita.  phystol.  Cham.,  1900,  xx\.,  300;  through  Chcrnm 
Ztii.  Eep.,  1900,  319.) — Finding  all  the  processes  hitherto  described  unsatisfactoryi 
the  authors  have  submitted  the  whole  question  of  determining  uric  acid  and  purinfl 
bases  in  aniiual  organs  to  a  fresh  iuvestigatiou,  aud  they  record  the  foUowiug  obsef^ 
vations.  When  albumoses  are  present  in  a  large  proportion  in  a  guanine  solution, 
they  hinder  the  formation  of  the  silver  precipitate  ;  if  the  proportion  is  small,  they 
are  partly  thrown  down  with  the  guanine.  The  amount  of  albumose  nitrogen  in  the 
precipitate  increases  with  the  quantity  of  albumoses  in  the  solution,  and  also  with 
the  ratio  they  bear  to  the  guanine.  If  the  nitrogen  of  the  silver  precipitate  is  esti- 
mated, even  a  small  proportion  of  albumose  (OOOti  per  cent.)  in  the  liquid  causes 
oonsiderablc  errors  (lo  per  cent.).  Even  0*05  per  cent  of  albumose  may  prevent  the 
formation  of  the  silver  salt ;  whether  a  precipitate  is  produced  or  not  depends  on 
the  mass  of  the  solution,  on  the  ratio  of  the  albumoses  and  the  guanine  to  the 
volume  of  the  liquid,  and  on  their  ratio  to  one  another.  Ammonium  auljthate  assists 
the  formation  of  a  precipitate  in  a  liquid  containing  albumoses.  In  a  cold  saturat 
solution  of  the  sulphate,  or  in  a  10  per  cent,  solution  of  trichloracetic  acid, 
basic  nitrogen  can  be  determined  by  precipitation  with  ammoniacal  silver;  in  a 
solution  of  zinc  sulphate  this  is  not  possible.  The  silver  compound  of  guanior 
recovered  from  a  liquid  containing  albumoses  carries  some  of  the  latter  down  with 
it ;  but  it  may  be  purified  by  one  to  three  reprccipitations.  Addition  of  ammonium 
sulphate  or  trichloracetic  acid  determines  a  silver  precipitate  in  solutions  rich  in 
albumoses  ;  but  the  deposit  contains  albumoses.  Attempts  to  remove  the  albumos^H 
before  treatment  with  silver  by  means  of  ammonium  sulphate  and  iron  alum  cau^^ 
noteworthy  loss  of  the  bases ;  trichloracetic  acid  is  incomplete  in  its  action,  and  tha^ 
precipitate  still  contains  albumoses ;  xinc  sulphate  is  satisfactory,  but  the  excel 
must  be  removed  by  sulphuretted  hydrogen ;  ammonium  sulphate  in  weak  sulphm 
acid  solution  is  also  satisfactory,  provided  the  hquid  is  saturated  in  the  cold  and 
allowed  to  rest  for  twenty-four  hours.  In  a  concentrated  solution  of  ammonii 
sulphate,  precipitation  with  silver  is  imperfect ;  in  a  2o  per  cent,  solution  it  is  com- 
plete. When  applied  to  the  extracts  of  animal  organs,  estimation  of  basic  nitrogen 
by  the  ammonium  sulphate  process  causes  considerable  errors,  too  little  nitrogen 
being  found.  Inasmuch  as  the  method  is  satisfactory  with  liquids  which  coni 
only  albnmoaes,  it  must  be  assumed  that  the  organs  contain  substances  beaii 
albumoses  which  prevent  the  formation  of  the  silver  guanine  compound ;  {K}S8ib 
these  are  the  nuclem  acids,  whose  purine  salts  are  not  wholly  precipitable  wil 
silver.  On  one  occasion  the  lead  acetate  method  gave  a  good  result ;  on  two  otb< 
the  deficit  was  large.  It  is  therefore  evident  thai  therts  is  no  general  procena  avi 
able  for  estimating  the  bases,  rrecipttalion  of  uric  acid  as  a  silver-magm 
compound  is  not  hindered  by  a  small  quantity  of  albumoses.  For  its  determioAtii 
in  organs,  Stadihagen's  plan  of  extracting  with  0-5  per  cent,  sulphuric  acid  i» 
properly  conducted^  it  gives  a  yield  of  \H)  to  1>T  per  cent.  I'he  ammonium  sul] 
ftod  le^d  acetate  method  is  not  suited  to  the  determination  of  uric  acid ;  tberefc 
the  aolpburie  acid  extract  of  animal  organs  should  be  divided  into  two  portions 
eslimating  uric  acid  aud  the  bases.  F.  U.  L. 
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A  Comparison  of  the  Amounts  of  Nitrogen  precipitated  by  Various 
>teid  Beagents.  H.  Schjerning.  {Zeit.  amil.  Cheiti.,  lUOO,  xxxix.,  545-566.) — 
The  author  has  determined  the  percentage  of  nitrogen  precipitated  by  his  six  proteid 
reagents  (Analyst,  xxiii.,  104  and  326)  and  by  other  reagents  from  different  non- 
proieid  nitrogenous  Bubstances,  and  gives  his  results  in  the  following  table : 
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f     '■  ■    •  'If-  and  tho  9ubti»]  iituit  tablo  x  denotes  that  the  prcciiutate  prodnoed  wiw  so  ftut^ly  dlvM^ 
(ii*!  r  \m!  collivtt'd.     The  «iigu  *  ftigiiific^  that  th'-  liitliug  prcoijiitiile  fonnrd  was  within  the 

touiii  .,   nniental  eiror.     lo  the  cases  markpi!  ?  iheie  was  •  contfidiTablt*  preciliitAU'  wliiih  was 

IhI.    in  tiie  other  cai>ra  there  was  uo  precipitate. 

From  these  results  the  author  concludes  that  tin  chloride,  mercuric  chloride, 
lud  acetate,  and  uranium  acetate  mast  be  regarded  as  the  most  reliable  precipitants 
(or  proteids  in  the  presence  of  non-proteid  nitrogenous  substances. 

The  precipitation  of  ammonium  from  its  salts  by  mercxiric  chloride  only  occurs 
•hen  the  ammonium  is  in  combination  with  an  organic  acid,  and  when  equivalent 
qouttties  of  chlorides  are  not  present.  Thus,  no  precipitate  is  formed  on  adding  an 
etOMS  ol  mercuric  chloride  to  a  solution  containing  equivalent  quantities  of  ammonium 
4fleUite  and  ammonium  chloride. 

Magnesium  sulphate  added  to  saturation  precipitates  numerous  nou-proteid 
aitrogenous  substances,  but  the  author  remarks  that  these  will  not  usually  occur  in 
protitid  estimations ;  when  they  do  so,  the  precipitations  must  be  made  exclusively 
with  tin  chloride,  mercuric  ohlonde  or  lead  acetate,  ferric  acetate,  and  uranium 
AceUte. 

He  objects  to  bromine-water  as  a  reagent  as  used  by  Allen  and  Searle  (Akalyst, 
s*ti.,  368),  on  the  ground  that  the  precipitates  cannot  be  prevented  from  passing 
tbrouj;h  the  ^ter,  even  when  a  little  magnesium  sulphate  has  been  added. 
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Similar  comparative  determinations  were  made  with  diifereat  protoid  solutions, 
with  bbe  following  results,  showing  the  percentages  of  the  total  nitrogen  precipitated 
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Lafi/X7.yn8ki*s  method  {ZeiL  yesammL  Brauwesen,  xxii.,  124  and  141)  con&iste  in 
heating  the  proteid  solution  for  an  hour  at  a  pressure  of  15  atmoHphcre,  collectin 
the  coagulum  on  a  filter,  and  washing  it  two  or  throe  times  with  warm  water, 
the  author's  opinion  this  only  causes  the  coagulation  of  all  the  true  albumins^  and 
oonsiderB  that  the  results  obtained  with  blood  serum  and  milk  show  that  it  is  no' 
generally  applicable. 

As  regards  these  bromine  precipitations,  he  asserts  that  the  results  obtained  witb 
milk  and  blood  serum,  both  of  which  contain  practically  only  protoid  nitrogen,  show 
that  iiroinine  cannot  be  used  as  a  general  method  of  separating  proteid  and  non- 
proteid  constituents. 

Phosphotungstio  acid,  like  uranium  acetate,  precipitates  all  proteids  (Ak\ 
xxiii..  1S6),  but  in  many  cases  it  cannot  be  used  owing  to  the  presence  of  certaiu  uoi 
proteid  nitrogenous  substances.     Attempts  to  obviate  this  by  making  the  precipitati 
from  a  boiling  solution  wore  only  partially  successful. 

Tannin,  accordiug  to  the  author,  does  not  precipitate  albttmoset>  (propepton 
or  true  peptones,  and  another  objection  to  it  is  that  it  precipitates  many  non-pro 
nitrogenous  compounds. 

As  regard's  Stutter's  reagent,  he  points  out  that  many  amido-compounds  are 
precij^itated  by  it,  as  copper  salts  ;  and  that,  on  the  other  hand,  it  does  not  qoao 
catively  precipitate  true  peptones. 

In  conclusion,  he  remarks  with  reference  to  proteid  determinations  in  gene 
that  when  the  solution  coutains  a  relatively  large  quantity  of  mineral  salt«  of 
metals,  a  quantitative  estimation  of  tiie  diilerent  proteid  groups  cannot  be  made  wi 
certainty,  since  the  resulting  compounds  react  reciprocally  with  these  salts,  fonni 
soluble  proteid  compounds  of  the  light  metals.     The  only  e.xceptious  to  this  rule 
the  precipitations  ("  salting  out  ")  with  magnesium  sulphate,  witb  tin  clilonde, 
probably  also  with  Stut/.er's  reagent  and  with  tannin.  C.  A. 


1 
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Behaviour  of  Albuminous  Substanoos  towards  Alkaloid  Boagonta. 
tiou   of  Comblnod   Hydrochloric    Acid   in   the    Stomaoh.      O.   Co* 

H.  Erioger.     {ZaU.  JJioL,  1900,  xl.,  Dj;  through  than.  ZeU.  /**»/>.,  ll^Nu 
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olbumoses,  and  peptones  in  aqueous  solution  behave  as  bases,  combining  with 
acids  to  form  "  Baits/'  of  which  the  hydrochlorides  are  of  interest.  The  hydrochlorides 
ol  albnmoses  are  acid  to  litmus,  phenolphthalein,  rosolicacid,  and  other  indicators;  but 
they  we  neutral  to  Congo  red,  methyl  violot,  phloroglucinol- vanillin,  tropteolin.  et<;. 
In  a  liquid  containing  only  hydrochloric  acid  and  such  a  hydrochloride,  therefore,  the 
proportion  of  "  combined  hydrochloric  acid  "  can  be  easily  estimated ;  but  the  presence 
of  organic  acids  and  acid  salts,  especially  phosphates,  renders  the  process  more  diffi- 
cult. Egg-albumin  i»  not  precipitated  by  sodium  phosphotungstate,  but  its  hydro- 
chloride is ;  therefore  in  neutral  solutions  albuminous  substances  are  pseudo-bases 
incapable  of  precipitation  with  alkaloid  reagents;  on  addition  of  acid  they  l)ecome 
true  bases,  and  can  be  thrown  down.  Experiments  show  that  precipitation  with 
neutral  alkaloid  reagents  is  a  very  convenient  method  of  determining  the  basic  equiva- 
lent of  albuminou<i  bodies,  and  the  method  proves  that  they  form  as  well  characterized 
cfaeroical  compounds  as  other  acids  and  bases.  In  presence  at  least  of  a  moderate 
vxceas  of  acid,  the  amount  thereof  combined  with  Witte's  peptone  can  be  calculated 
bj  the  Giinzbttrg  reaction  or  by  jirecipltation  with  phosphotungatic  acid,  both  pro- 
cMfies  agreeing  very  well.  And  it  is  accordingly  evident  that  the  proportion  of 
combined  hydrochloric  acid  in  the  couteDts  of  the  human  stomach  may  be  estimated 
br  precipitation  with  calcium  phosphotungatate.  The  method  is  very  simple  and 
convenient ;  the  reagent  is  easy  to  prepare  and  permanent.  F.  H.  L. 


Methods  of  determining  Proteid  Nitrogen  in  Vegetable  Matter.  O.  S.  Fraps 
and  J.  A.  Bizzell.  (Joutn,  Amer.  Chem.  .Soc,  xxii.,  T'jy.) — The  authors  have  made 
ft  large  number  of  expeninents  to  compare  the  results  given  by  the  phosphotungstio 
ftcid  and  bromine  methods  with  those  obtained  with  the  Stutzer  method.  The  first 
of  these  methods  as  modified  by  them  consists  in  stirring  X-i  gramme  of  the 
Ribstance  with  100  c.c.  water,  adding  the  phosphotungatic  reagent,  and  heating  the 
liqnid  to  60"  for  fifteen  minutes,  after  which  the  precipitate  is  filtered  off,  washed 
with  water  at  fiO\  and  the  nitrogen  in  it  determined  by  the  Gunning  Kjeldahl 
method .  The  reagent  used  was  a  5  per  cent  solution  of  phosphotungstic  acid  in 
3o  per  cent,  hydrochloric  acid,  5  c.c,  of  which  were  used  for  every  3  per  cent,  of 
nitrogen  present.  A  small  e?kcess  of  reagent  is  not  injurious.  If  the  temperature 
is  lower  than  GO^  the  filtrate  is  turbid,  whilst  if  it  is  higher  (90'  to  10*T),  part  of  the 
sitrogen  }?oes  into  solution.  The  results  obtained  agreed  well  with  those  given  by 
the  Stntzer  method. 

The  following  modification  of  the  bromine  method  was  used :  X'-i  grammes  of 
the  substance  was  heated  to  boiling  with  '200  c.c.  water  in  a  Kjeldahl  flask,  allowed 
to  cool,  acidified  with  hydrochloric  acid,  and  allowed  to  stand  overnight  with  a  small 
ttcess  of  bromiae.  The  precipitate  was  then  filtered  off,  washed  with  bromine - 
vater,  returned  to  the  fiaak,  and  the  nitrogen  in  it  estimated.  The  results  obtained 
were  generally  lower  than  those  given  by  Stutzer's  method,  and  bromine  apparently 
dom  not  precipitate  all  vegetable  protoids. 

In  three  out  of  foar  experiments  in  which  the  nitrogen  was  determined  by 
pftoipitation  with  /inu  sulphate,  results  were  obtained  which  were  slightly  higher 
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than  those  givea  by  the  other  tnethoda ;  in  the  fourth  the  result  was  slightly  lower. 
Extraction  of  the  proteida  with  hot  water  did  not  always  give  concordant  renults. 

The  Stutzer  method  used  was  as  follows  :  0*7  gramme  of  the  substaDce  was  heated 
to  boiling,  or  nearly  so  in  the  case  of  starchy  materials,  for  ten  minutes  with  100  c.c. 
water,  0'r>  gramme  of  copper  hydroxide  added,  and  the  liquid  stirred  ;  when  cold,  thti 
precipitate  is  filtered  off,  washed  with  cold  water,  and  nitrogen  determined  in  i^fl 
If  the  substance  in  rich  in  phosphates,  a  little  alum  solution  is  added  before  th^^ 
copper  hydroxide. 

The   statement  that  alhumoaes  are  not  precipitated  by  this  method  does  not 
ftppear  to  be  correct,  but  in  any  case  the  iiltrates  might  be  tested  with  tannic  acid,    ^m 

A.  G.  JL   ■ 


XVotes  on  Kiihne*a  Antipeptone.     F.  Kutsoher.     (BerichU,  1900,  xxxiii.,  34o7' 
3460.) — The  author  here  supplements  Che  conclusions  arrived  at  in  former  com- 
raunicfttions  (Zeit.  jtht/sioL  Chem.,  xxv,,  11*5,  xxvi,  110),  and  defends  his  results  fro( 
the  criticisms  of  Siegfried  {B^nchU^  xxxiii.,  2851).     He  again  assorts  that  the  residi 
from  albmuin,  which  Kiihue  regarded  as  undigested  proteid  matter,  and  term< 
*'  antipeptone."  is  a  mixture  of  different  amido  compounds,  etc.    *0a  treating  fibi 
with  an  uqual  weight  of  fresh,  finely  divided  pancreatic  tissue,  he  frequently  f;iiied 
obtain  a  biuret  reaction  after  forty-eight  hours,  and  from  this  concludes  thatKiibnt 
"  anti  "  ^oup  is  not  present  in  fibrin  any  more  than  in  albumin,  and  that,  therefoi 
no  "  antipeptone  "  can  bo  obtained  from  them.  C.  A.  M. 


Antipeptone  and.  Amphopeptone.  H.  Siegfried.  {BcrUhtc,  UfOl.  xxxli 
3.'>64-3tit3H.) — la  reply  to  Kutscher's  criticisms  on  liis  work  {c.f.  preceding  abstract] 
the  author  lays  stress  upon  the  fact  that  in  the  experiment  on  the  digestion  of 
6bnD  Kulscber  continued  the  digestion  for  over  five  weeks,  whilst  Balke,  wh( 
results  he  criticised,  only  digested  it  for  four  days  (Zeit,  phystoL  Chern.,  xxu.,  25^ 
He  therefore  considers  that  Kutschcr  was  not  justified  in  assuming  that  bis  prodi 
was  identical  with  Balke  s  antipeptone. 

He  differs  somewhat  from  the  views  of  Kiihne,  inasmuch  as  from  the  reoulCa 
his  own  experiments  and  those  of  other  observers  he  considers  that  antipeptoi 
offers  great  resistance  to  the  prolonged  action  of  trypsin,  but  that  when  the  dige6lt< 
is  very  active  it  too  is  digested. 

In  conjunction  with  P.   Miihle,  the  author  has  attempted  to  obtain    Kiihni 
amphopeptone   by   digesting    fibrin    and    Witte's    peptone   with   acid    pep^^in, 
purifying  the  products  by  the  method  reuently  described  by  him.    He  uonstaol 
obtained  two  ue  **       '      h  gave  pronounced  biuret  reaction  and  had  the  com]X>sil 
C|jH|^N„(>^  and  ^^nv     ^^  regards  these  as  chemical  individuals,  and  jpi 

the  following  equation  as  representative  of  the  relationship  of  this  aiuphopeptoi 
to  the  a-  and  jU-antipeptones  which  he  has  recently  described : 

^i.H«NA  +  H,0  =  C,.H,,NA+C„H,,NA. 
He  doe*  not  saggest,  however,  that  this  reaction  occors  in  the  digestioo  of  ampho- 
peptone by  trypaia  (see  BeriehU,  xsxiii.,  2851 ;  Zeit,  ph^M,  Chertu,  xxvii  335). 
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Para-Kitrophenol  as  an  Indicator.  L.  Spiegel.  (Berichte,  1900,  xxxiii.,  2G40- 
'SG41.) — The  author  asserts  that  ^-QitropheDol  can  be  used  as  a  substitute  for  methyl 
orange  as  an  indicator,  and  that,  contrary  to  Winkler's  statement,  it  is  not  affected 
by  oar))ODiu  acid.  C.  A.  M. 

Chemical  and  Calorimetrlc  Examination  of  Fuels.  H.  Langbein.  (Z^t, 
f.  angew.  Chem,,  1900,  1227  and  1 '259.)— The  author  describes  an  improved  calori- 
meter in  which  the  fuel  is  burnt  with  oxygen  under  a  pressure  of  20  atmospheres. 
The  chemical  composition  is  ascertained  by  the  analysis  of  the  products  of  com- 
bustion formed  in  the  calorimetric  t)omb,  or  in  a  special  bomb  of  similar  construction 
but  smaller.  The  carbon  is  dotei-mined  by  absorbiug  the  carbon  dioxide  in  potash 
bulbs  or  soda-lime  tubes.  The  water  is  mostly  absorbed  by  pliosphorus  pentoxide 
coot&ined  in  a  small  weighed  beaker,  placed  inside  the  bomb ;  the  remainder  is 
&l>3orbed  by  causing  the  products  of  combustion  to  pass  through  calcium  chloride  tubes 
before  goiug  into  the  potash  bulbs.  The  sulphur  is  converted  by  the  combustion  into 
suipburic  acid.  The  nitrogen  present  in  the  oxygen  used  is  converted  into  nitric  acid. 
To  estimate  both  these  the  calorimeter  is  washed  out.  The  solution  obtained  is 
boiled  to  free  it  from  carbon  dioxide,  and  titrated  with  baryta  solution,  using  phenol- 
^ihthaJeiD  as  indicator.  Excess  of  standard  sodium  carbonate  solution  is  then  added ; 
the  liquid  is  allowed  to  stand  some  time,  then  titrated  with  standard  acid,  using 
nietbyi  orange  as  indicator.  The  first  titration  gives  the  total  acid  ;  the  second, 
dodoeied  from  the  carbonate  solution  used,  give^  the  nitric  aoid. 

The  anh  is  determined  by  ignition  in  a  crucible,  it  then  forms  a  loose  powder; 
bat  the  ash  found  after  a  combustion  in  the  bomb  is  a  fused  mai^s.  weighing  up  to 
i  per  rent,  less  than  that  obtained  by  ignition  in  a  crucible.  Moisture  is  determined 
hj  drying  at  100 '  C.  under  reduced  pressure  or  in  a  stream  of  carbon  dioxide. 

The  analytical  and  calorimetric  examinations  (ire  made  on  an  air-dry  sample. 
The  moisture  is  determined  in  a  separate  portion  of  the  uudried  fuel,  and  all  the 
iHttltc,  anaJ3'tical  and  calorimetric,  are  corrected  accordingly.  The  author  gives 
diagrams  of  the  apparatus,  and  full  details  of  the  method  of  calculation  and  the 
eofrectioDs  to  be  made.  There  are  tables  giving  the  results  of  the  examination  of 
man  hundreds  of  different  coals  and  other  substances.  A.  M. 


INORGANIC    ANALYSIS. 

Volumetrio  Estimation  of  Bismuth.  G.  Frerichs.  {Apoth.  Zett.,  1900,  xv., 
869;  through  Chem.  Zcit.  Uep,^  1^00,383.) — Freshly  precipitated  bismuth  sulphide 
r*actin]uantitatively  with  silver  nitrate  to  form  silver  sulphide  and  bismuth  nitrate. 
The  sulphide  is  thoroughly  shaken  for  a  short  time  with  a  known  volume  of  deci- 
n^irmal  silver  nitrate,  and  in  a  portion  of  the  Hquid  the  excess  of  reagent  is  titrated 
«ith  decinormal  ammonium  thiooyanate,  using  iron  ammonium  alum  as  indicator. 

F.  H.  J.. 

The  Detection  of  Copper.  A.  Bellocq.  {Jouni.  Pharm.  Chivi,,  1900,  xii., 
363.V-Tbe  author's  zlnu   sulphate   reagent  for   the  estimation  of  uric  acid  (see 
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this  vol.,  p.  75)  can  be  employed  as  a  sensitive  test  for  copper.  A  litre  of  wal 
containing  1  drop  of  a  0*5  to  1  per  cent,  solution  of  copper  sulphate  gives  wit 
reagent,  when  added  until  the  liquid  is  strongly  alkaline,  a  slight  tioccuteut  precipitate 
after  standing  for  four  to  five  hourn.  This  is  collected  in  a  small  crucible,  dried,  and 
treated  with  a  slight  excess  of  hydrochloric  acid.  On  now  adding  ainmoni 
hydroxide  the  characteristic  blue  coloration  of  copper  is  obtained.  C.  A.  M 


The  Analysis  of  Ferro-SCioon   and  Silioo-Spiegel.     Fred.    Ibbotson 
Harry  Broarloy.     ((.'hem.  Aows,  Ixxxii.,  2&9.) 

Total  Carbon, — The  powdered  alloys  are  completely  burnt  by  ignition  in  oiy 
but  without  the  use  of  any  oxidizing  reagent  like  lead  chromate. 

Crniphite. — Two  or  three  grammes  of  the  powdered  sample  are  beAted  nearly 
boiling  with  70  to  KX)  c.c.  nitric  acid  (1*20),  and  small  amounts  of  hydroQuoric 
gradually  added.    Glass  vessels  may  be  used.    The  graphite  is  filtered  olT  on  asbestos, 
and  washed  in  the  order  named  with  water,  boihng  sodium  hydroxide,  dilute  hydro- 
chloric acid,  and  again  with  water  ;  it  is  then  burnt  in  oxygen  as  usual.     Sili 
spiegels  contain  more  combined  carbon  than  ferro-silicons.     The  authors  have  nev 
found  any  carboruudum. 

Siiicon.— Hogg's  method  (Chcnt.  AVtcs.  Ixvii.,  27)  is  used  as  follows :  Two  grammes 
of  the  powdered  sample  are  boiled  till  decomposed  with  60  c.c.  hydrochloric  acid 
10  to  20  c.a  nitric  acid,  which  will  require  about  fifteen  minates;  twice  the  volu 
of  water  is  added,  and  silica  filtered  ofi'  at  once,  otherwise  part  of  it  will  difiaol 
It  is  washed  with  dilate  hydrochloric  acid,  ignited,  and  weighed.     A  conuctlou 

01  per  cent,  must  be  applied  for  the  dissolved  silica. 

Mayujauese. — The  alloys  are  readily  decomposed  with  nitro-hydrofluoric  acid, 
ferro-silicon  the  amount  of  manganese  is  often  so  low  that  it  may  be  oxidi/.ed  with  r 
lead,  and  titrated.    Reddrop  and  Kamage's  method  (Joiim.  Cfiem,  Soc.,  Ixvii.,  208) 
be  apphed  in  all  cases  ;  One  gramme  of  the  ferro-silicon  is  dissolved  in  30  cc.  nit 
acid  (I'l^O),  and  1  or   2  c.c.   hydrotlaoric  acid;    after  cooling,  10  c.c.  water    a: 

2  gi-ammes  sodium  bisnmthate  are  added.  The  solution  is  filtered  through  asbust 
standard  hydrogen  peroxide  solution  added,  and  titrated  with  ^„  ponnaugauatc.  F 
ailico-spiegels,  the  solution  of  the  alloy  is  made  up  to  100  c.c,  25  c.c.  taken 
oxidized  as  above  after  adding  20  c.c.  nitric  acid  (1'20),  and  the  solution  filtered  in 
hydrogen  peroxide.  Small  amounts  of  hydrofluoric  acid  do  not  interfere  with  t 
process. 

Phosphorus. — The  following  method  is  most  convenient.  To  2  grammes  of  t 
alloy  4''j  c.c.  nitric  acid  (1-20)  and  25  to  30  drops  of  hydroduorio  acid  aiu  added, 
after  the  reaction  subsides,  another  25  to  30  drops  hydrofluoric  acid  ;  eclubion 
complete  on  boiling.  Permanganate  is  then  added  till  a  perinaueat  precipitate 
manganese  dioxide  is  formed,  the  solution  cleared  with  ferrous  sulphate,  graph 
filtered  ofi,  and,  after  the  addition  of  G  or  7  cc.  strong  auunonia,  phosphorus  is  p 
cipitated  in  the  filtrate  with  ammonium  molybd&te,  and  weighed  as  PbMoO^  (C'A 
iVcK'j,  Uxxii.,  hh).  A.  G.  ik 
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ScbblTers  Frocoas  for  estimating  Tungsten  in  Steel.     Crnest  Bagloy  and 

Broarley.     [i*lit.in.  Netc^,  Ixxxii.,  :270.) — If  Schotfel's  process  {Clicm.  AVrrs, 

dL,  31)  18  applied  to  Bteels  containing  chromium,  the  amount  of  impurities  associated 

viih  the  tungsten  in  the  residue  from   the  treatmeut  with  the  double  copper  salt 

btcomes  «o  large  thai  the  method  is  inaccurate.    In  such  cases  the  following  method, 

ID  which  hydrochloric  acid  is  added  to  the  copper  solution,  gives  good  results,  the 

ftOiOttot  of  iinpuritieB  heiug  very  small :    6  grammes   of    the  sample   are   di;(08ted 

with  o(J  gr&mrnes  cupi-aminonium  chloride,  100  c.c.  hot  water,  and  50  c.c.  hydro- 

ehtorio  acid,  for  about  half  an  hour  at  the  boiling-point,  with  occasional  shakiog  until 

'tfai  copper  has  dissolved.     The  residue  is  filtered  off,  ignited,  silica  volatilized  with 

bjdrofluoric  acid,  ferric  oxide  separated  by  a  sodium  carbonate  fusion,  any  chromium 

in  ifae   alkaline    filtrate    titrated   with    FeSO^.   and    the    tungsten    estimated    by 

di&svoce. 

SteeU  containing  only  a  fraction  of  1  per  cent,  of  tungsten  should  be  treated^ 
Kith  cop)>or  BolutioDB  to  which  only  10  per  cent,  of  hydrochloric  acid  has  been 
^ded.  otherwise  the  results  are  shghtly  low.  If  molybdenum  is  present,  part  of  it 
OU)  bo  with  the  tungsten.  A.  G.  L. 


Tlie  Sstimation  of  Manganese  and  Chromium  in  Tungsten  Alloys.  Fred. 
tbbotaon  and  Harry  Brearley.  {Ghent.  News,  bcxxii.,  209.) — Manganese  is  esti- 
a»tcd  b  '  '-'og  1  gramme  of  the  sample  with  10  c.c.  hydrofluoric  acid  and 
Uw  ex.  •  iicid  in  a  platinum  dish,  and  afterwards  adding  2  or  3  c.c^  sulphui 

Mid,  Umoaferring  to  a  beaker,  oxidi?:ing  with  lead  peroxide,  and  titrating  the  perman- 
pamle  aft  usual.  Uesults  are  given  which  show  that  hydrofluoric  acid  does  not 
fcacL  with  p*.;rmunganate.  This  process  can  only  he  applied  to  alloys  containing 
ttnall  amounts  (aliout  0*0  per  cent.)  of  mangauese.  For  self-hard  alloys,  which  may 
so&tain  10  per  cent,  of  manganese^  the  chlorate  process  is  better.  The  dilute  iiydro- 
fnoric  a^Md  hardly  attacks  glass  vessels. 

To  determine  chromium,  the  sample  is  digested  with  sulphuric  and  hydrofluoric 

.  id,  treated  with  a  few  grammes  permauganate,  transferred  to  a  Hask,  the  solution 

iilntcd  and  boiled  till  all  the  metal  is  gone,  and  the  process  completed  by  Stead's 

Another  metliud  consists  in  decomposing  the  sample  w*ith  hydrolluoric  and 

>.td,  adding  sulplmric  acid,  and  heating  till  fumes  of  the  latter  come  ofiE.     The 

>   is  diluted,  and  either  Galbraith's    or   Stead's   process   used    to    estimate 

•  r  dissolving  the  manganese  dioxide  in  hydrochloric  acid,  tungaton 

.1  by  filtering  off  the  WO,.  A.  G.  L. 


Amnionincal  Potassium  Sulphate.      C.  Annato.     {Pharm.  Zeit,  1900,  xlv., 
1^  ^  through  Cht:m.  Zr.it.  Uep,,  1000,  3*20.) — The  author  has  recently  met  with  two 
iplfis   of  comuurcial   potassium   sulphate  which  passed  all    the    Pharmacopu'ia 
I,  but  contained  ammonin,  an  impurity  that  has  not  hitherto  been  observed. 

F.  H.  L. 
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Flaslc  for  the  Determinatioa  of  Carbon  in  Iron  and 
SteeL  H.  Gockel.  (Zcits.  /.  agimv.  Chtm.,  1900,  1034.)— 
The  apparatus  coDBists  of  a  Bask  having  a  side-tube  in  its  neck, 
into  which  is  ground  an  acrangemeat  which  combines  the  fui 
tious  of  a  condenser,  a  funnel,  and  a  leading-tube  for  air. 
top  of  the  neck  is  widened,  so  that  it  may  be  filled  with  wat( 
in  order  to  render  the  flask  quite  airtight.  To  the  bottom  of  tl 
condenser  is  attached  a  small  beaker,  in  which  the  sample  mi 
be  placed.  A.  M. 

A    Modification    of    Geiasler's    Absorption    Bulbs. 

Wetzel.        (Ber.,  1900.  jcxxiii.,  [18].  3393,  3391)— In  order 

prevent  the  incomplete 

absorption    of    carbon 

dioxide    which     some- 
times   occurs    in    the 

elementary  analysis  of 

organic      substances , 

notably     nitr  o-com  - 

pounds,    owing    to     a 

too  rapid  evolution  of 

gas.    the    author    em- 
ploys the  modification 

illustrated  in  the  figure. 
Each  of  the  bulbs  contains  a  uiovable  glass  funnel,  which  retains  fro^  five  to 
small   bubbles   until   they  coalesce  into  a  large  bubble  which   can  escape  into 
next  bulb.    In  this  way  the  carbon  dioxide  is  in  contact  with  the  potassium  hydroxli 
solution  for  a  oonsideral}ly  longer  period.      The  advantage  of  this  ap{>aratu& 
the  ordinary  one  is  illustrated  by  an  experiment.  C.  A.  M. 


REVIEW, 

Aabknical  Poisoni^o  vi  Bebr-duinkeks.     By  T.  N.  Kblynack,  M.D.,  and  WxLLli 
KiBKBY.     Bailliere,  Tindall  and  Cox. 

This  is  a  deeply  interesting  book,  clearly  written,  and  excellently  illustrate 
lie  major  portion  deals  with  the  cUnical  appearances  observed  in  peripheral  neurit 
and  the  connection  of  the  disease  with  arsenical  boer;  its  smaller  portion  with  ll 
detection  of  arsenic  and  approximate  determination  of  the  nuantity.  It  is  dem( 
strated  that  the  consumption  of  moderate  quantities  of  beer  with  as  litilo 
0-02  grain  of  arsenious  acid  per  gallon  may  be  followed  by  most  eeriouR  rpsuhs,  »i 
that  not  only  chronic  jilcoiiolics,  but  even  children  at  the  lireast,  may  ! 

The  test  relied  upon  by  tho  authors  is  not  one  which  will  conn 
professional  analyatb — namely,  Gutzeit'a — thtj  two  best  methods,  ti 
Ber/ciius  and  of  Reinaoh,  being  dismissed  very  briefly.  It  would  ban 
that  part  of  the  work  had  been  written  by  an  experionced  analyst. 

The  book  contains  an  admirable  bibliographical  appendix.  U, 
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PROCEEDINGS    OF   THE    SOCIETY    OF   PUBLIC    ANALYSTS. 

monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  March  6,  in 
[Chemical  Society's  Rooms,  Burlington  House.     The  President  (]^r.  J.  Augustus 
,  M.A.,  B.Sc.)  occupied  the  chair. 

minutes  of  the  previous  meeting  were  read  and  confirmed. 
The  Pbebident  read  the  following  reply  which  he  had  received  to  the  address 
Irom    the  Council  which  had  been  transmitted  to  His  Majesty  the   King  on  the 
occasion  of  the  death  of  her  late  Majesty  the  Queen  : 


Sir. 


IIOMK    OVitCK,    WirrTJIUALU 

Ffhmary  15,  3901. 


I  am  commanded  by  the  King  to  convey  to  you  hereby  His  Majesty's  thanks 
lor  the  loyal  and  dutiful  address  of  the  President  and  Council  of  the  Society  of  Public 
Aaalysts,  expressing  their  sympathy  with  His  Majesty  and  the  Royal  Family  on  the 
oeciaioo  of  the  lamented  death  of  her  late  Majesty  Queen  Victoria. 

I  am,  Sir, 

Your  obedient  servant, 
{Signed)  Charles  T.  Ritchie. 

The  Pnrxidi'Dt  uf  lilt!  Society  of  Public  Aaal>»tti, 
Biirlitif^n  House,  W. 

The  nomination  of  Dr.  T.  E.  Thorpe,  C.B.,  F.R.S.,  for  election  as  an  Honorary 
iteiii)rer  of  the  Society  was  read  for  the  second  time 

Certiiicatea  of  proposal  for  election  to  membership  in  favour  of  MoBsrs. 
R.  Wippell  Gadd  and  A.  H.  Mitchell,  B.So.,  were  read  for  the  second  time;  and  a 
eettificate  in  favour  of  Mr.  John  Webster,  21,  Park  Row,  Greenwich,  assistant  to 
Ur  .1.  Kear  Colwell,  was  read  for  the  first  time. 

Messra  A.  L.  H.  Garside,  R.  G.  Grimwood,  J.  t'.  Tmney  and  11.  Rowley  were 
elected  members  of  the  Society. 

The  following  papers  were  read :  "The  Determination  of  Dissolved  Oxygen  in 
Water  in  Presence  of  Nitrites  and  Organic  Matter."  by  S.  Kideal,  D.Sc. ;  '*Some 
Analyses  of  Oatmeal,**  by  Bernard  Dyer,  D.Bc. ,  and  *'  The  Detection  and  Kati- 
tn&tion  of  Preservatives  in  Milk,"  by  M.  Wynter  Hlyth.  B.A.,  B.Sc. 
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18  THE  BRITISH  PHARMACOPCEIA  THE  LEGAL   STANDARD  FOR  TJ 

PREPARATIONS  DESCRIBED  THEREIN? 

Br  Ai^FKBD  H.  Allen. 

(Bead  at  the  Mcetirig,  February  5,  1901.) 

pROUAHLY  the  great  majority  of  Public  Analysts  will  have  observed  the  rapidly 
iocreasiDg  opposition  which  has  existed  of  late  in  certain  quarters  to  the  claims  made 
that,  under  the  Sale  of  Food  and  Drugs  Act,  the  British  Pharaiaoopu.'ia  should  be 
considered  as  a  standard  or  guide  for  the  articles  therein  mentioned,  and  the  vigorous 
attempts  made  in  certain  quarters  to  degrade  it  from  the  position  which  it  practically 
held  till  recently. 

Public  Analysts  owe  it  to  Dr.  James  Boll  that  the  Pharmacopiria  was  not  mi 
formally  an  authority  under  the  Hale  of  Food  and  Drugs  Act.  The  Select  C'ommiti 
of  the  House  of  Commons,  upon  whose  report  the  Amendment  Act  of  1H71)  wasbasei^ 
called  two  witnesses  on  the  point.  One  was  Mr.  Thomas,  of  the  T^cal  Governmeni 
Board,  who  expressed  strongly  the  opinion  that  the  British  Pharmacopuiia  should  be 
made  the  official  standard  under  the  Act  for  the  drugs  described  therein.  The  secoud 
witness  was  Dr.  James  Bell,  then  Principal  of  the  Somerset  House  Laboratory,  who 
expressed  the  opinion  that  the  PharmacopoRia  was  already  in  practice  accepted  as  tbo 
standard  for  drugs,  and  that  if  it  were  made  so  more  formally  it  might  be  trouble- 
some with  respect  to  slight  accidental  variations.  1  make  this  statement  fro| 
memory,  as  I  have  had  no  recent  opportunity  of  referring  to  the  evidence  in  questioi 
Dr.  Bell  having  expressed  himself  satisfied  with  the  then  position  of  the  British 
Pharmaoopceia,  the  question  remained  in  abeyance  until  a  Shefheld  pharmaci^f 
supplied  to  the  written  prescription  of  a  medical  man  some  tincture  of  opium,  whic^^ 
was  found  on  analysis  by  me  to  contain  only  one-third  of  the  opium  and  a  little  more 
than  one-half  the  alcohol  present  in  the  British  Pharmacopieia  tincture.  In  the  fii 
of  the  evidence  given  by  Mr.  G.  T.  W.  Newsholme,  at  that  time  tho  President  of 
Sheffield  Pharmaceutical  Society,  by  Dr.  Sinclair  White,  then  Medical  Othcer 
Health  for  Shettield,  and  by  myself,  the  Sheffield  stipendiary  magistrate  decided  that, 
seeing  the  preparation  contained  alcohol  and  opium,  it  was  a  tincture  of  opium,  ai 
that  deficiency  of  these  ingredients  had  nothing  to  do  with  the  question.  Thatdecisic 
wa«  not  allowed  to  rest,  and  the  opinion  of  the  High  Court  of  Justice  was  taken.  vn\ 
the  result  that  the  stipendiary's  decision  was  reversed,  and  the  decidion  in  White 
Bywater  became  one  of  the  leading  cases  on  record  dealing  wi&h  the  question  in  poii 
It  was  heard  before  the  High  Court,  Queen's  Bench  Division,  before  Chief  Jostif 
Coleridge  aud  Mr.  Justice  A.  L.  Smith,  who  decided  that  the  article  known 
tincture  of  opium  was  a  well- understood  term  in  the  trade  as  regards  the  proporti< 
of  ingredients;  and  though  the  druggist  did  not  profess  to  sell  it  according  to  t) 
Brittbh  Pbarmacopa-ia,  the  sample  supplied  was  not  that  which  was  asked  for. 

I^ut  this  dticision  was  of  a  limited  character  ,  and  it  has  been  forcibly  contend( 
that  the  Pharmacopaia  is  not,  and  never  was,  intended  to  apply  to  the  articles  n&mi 
therein,  except  when  used  in   dispensing  a  physician's  prescription,  or  when  the 
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British  Pbariuacopiriia  preparation  was  speci&caliy  demanded.  This  view  has  l>een 
reoeutly  endorsed  by  Ur.  John  Attfield.  the  editor  of  the  British  Pharmacopa.*ia.  who 
at  the  Plymouth  meeting  of  the  Pharmaceutical  Conference,  held  in  1899,  expressed 
himself  AS  follows:  "He  hoped  that  it  would  be  realized  by  everyone  that  the 
Pharmacopceia,  notwithstanding  the  practice  of  tribunals  and  the  principle  on  which 
Ifamsters  made  speeches,  was  not  a  legal  standard  under  the  Sale  of  Food  and  Drugs 
Mi  :  and  if  anyone  had  the  courage  to  tost  a  case  in  the  superior  courts,  he  was  not 
afraid  to  forecast  that  the  judges  in  the  superior  courts  would  agree  with  what  he 
had  stated." 

But  the  decision  in  the  case  of  White  r.  By  water  was  largely  owing  to  the 
cndeooe  brought  forward  that  the  British  I'harmacopoL-ia  tincture  of  opium  was  thu 
ooly  one  recognised  in  the  trade.  If  the  defence  had  succeeded  in  showing  that  half 
&  doxen  qualities  of  tincture  of  opium  were  listed  by  wholesale  druggists,  possibly  the 
court  might  have  taken  a  different  view,  and  held  that  the  purchaser  should  deuiand 
the  firitish  PharmacopcBia  quality  of  the  tincture. 

Bat  I  think  the  existing  condition  of  the  law  leaves  no  loophole  for  an  article 
porchaaed  under  the  name  of  one  of  the  preparations  of  the  British  Pbarmacopceia 
bemg  otherwise  than  of  British  Pharmaooptria  quality.  Queen  Victoria  in  Council 
made  an  order  on  February  3,  l.Sol,  which  required  that : 

**  All  and  singular  apothecaries  and  others,  whose  duty  it  is  to  compound  medicines, 
or  distil  oils  or  waters,  or  make  any  othor  extracts  within  any  part  of  .  .  .  England 
.  .  .  Wales,  or  Berwick-on-Tweed,  they  and  every  of  them,  immediately  after  the 
Pbaimacopuia  C'Ollegii  Hegalis  Medioorum  Londiuensis  shall  be  printed  and  published, 
do  not  compound  or  make  any  medicine  or  medicinal  receipt  or  prescription,  or 
distil  any  oil  or  waters,  or  make  any  extract,  that  are  or  shall  be  in  the  said  Pharma- 
eopotia  .  .  .  mentioned  or  named  iu  any  other  manner  or  form  than  is  or  shall  be 
directed,  prescribed,  or  set  down  by  the  said  book,  and  according;  to  the  weights  and 
measures  that  are  or  shall  be  therein  limited,  except  it  shall  be  by  the  special 
direction  or  prescription  of  some  learned  physician  in  that  behalf ;  and  Her  Majesty 
(loth  hereby  declare  that  the  offenders  to  the  contrary  shall  not  only  incur  Her 
Majesty's  just  displeasure,  but  be  proceeded  against  for  such  their  contempt  and 
oflluiees  to  the  utmost  severity  of  the  law." 

This  Order  in  C.'ouncil  is  still  in  force. 

Further,  by  the  Medical  Act  of  1^2,  it  is  provided  that  the  General  Medical 
Council  shall  cause  to  be  published  a  British  Pharmacopoeia;  and  Section  3  of  the 
lame  Act  provides  that  "  the  British  PharmacopcE'ia  when  published  shall  for  all 
pUfpOMM  be  deemed  to  be  substituted  throughout  Great  Britain  and  Ireland  for  the 
•e>-eral  above-mentioned  Pharmacopceias,  and  any  Act  of  Parliament,  Order  in 
tcaucil  or  Custom  relating  to  any  of  such  last-mentioned  Pharmacopa>ias  shall  be 
deemed  after  the  pubhcation  of  the  British  Pharmacopivia  to  refer  to  such 
I'harmacopcci  a. " 

.4gain,  according  to  the  Pharmacy  Act  of  1H6H,  Section  16,  •*  any  person  who 
sliftll  compound  any  medicines  of  the  British  Pharmacopoeia,  except  according  to  the 
Hid  Pharmacopueia,  shall  for  every  such  offence  be  liable  to  pay  a  penalty  or  sum  of 
£•')...  but  nothing  iu  this  Act  contained  shall  prevent  any  person  from  being  liable 
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to  any  other  penalty,  damages*  or  punishment  to  which  he  would  have  been  subject 
if  this  Act  had  not  been  paBscd."     This  last  passage  appears  to  tie  a  pharmacist  dowoj 
to  compound  his  medicines  according  to  the  I'harniacopasia's  directions  only,  unless 
by  special  directions  of  a  medical  man. 

The  foregoing  statement  represented  my  view  of  the  question  up  to  November 
last,  when  it  was  originally  arranged  that  I  should  read  a  paper  on  the  subject  before 
this  Society  ;  but  only  a  few  days  ago  the  question  has  received  a  stronger  and  far 
more  authoritative  treatment  than  I  could  pretend  to  ^ve  it.     A  week  since  an  appet 
case  was  heard  by  Mr.  Justice  Phillimore  and  Mr.  Justice  Bruce,  sitting  in  the  King*! 
-Bench  Division  of  the  High  Court  of  Justice.     It  was  a  case  in  which  a  sample 
mercurial  ointment  was  purchased  at  Skiptou,  and  on  analysis  by  me  was  found 
contain  only  12*5  per  cent,  of  mercury,  whereas  the  mercurial  ointment  of  the  Britii 
Pharmacopceia  contains  not  less  than  48*5  per  cent.     The  vendor  was  convicted,  ant 
he  appealed  to  the   High  ('ourt  of   Justice   on   the  ground  that  he  could  not 
convicted  under  Section  6,  as  the  article  was  a  compounded  drug;  and  further  oor 
tended  that  the  usual  practice  was  not  to  supply  purchasers  with  ointment  of  British' 
Pharmacopoeia  quality  unless  ordered  \)y  medical  prescription.     In  a   very  full  aud 
lacid  judgment  Mr.  Justice  Phillimore  held  that  the  British  Pharmacopoeia  was  tb^| 
legal  authority  for  all  preparations  described  therein.     Unless  those  who  sympatbixo^ 
with  the  appellant  are  prepared  to  take  the  case  still  higher,  I  presume  the  recent 
judgment  will  stand  good  for  a  time  at  least. 

The  present  situation,  to  my  mind,  is  very  unsatisfactory.     Numerous  as  are  thi 
defects  in  the  PharmacoptEia,  I  have  no  sympathy  with  thone  who  try  to  drag  itdo' 
from  its  due  position  of  authority,  and  degrade  it  to  the  standpoint  of  an  irresponsibl 
farrago  of  second-grade  recipes.     It  is  a  great  misfortune  that  the  Pharmacopceia  wi 
not  long  ago  formally  recognised  under  the  Adulteration  Acte  as  the  standard  for 
drugs  described  in  it ;  it  would  then  have  been  easy  to  have  had  a  schedule  appends 
to  the  Act  specifying  certaiu  articles  as  excluded  from  the  general  provision  relatioi 
to  drugs.     The  course  thus  suggested  was  adopted  in  the  Bill  laid  by  this  Sooiet] 
before  the  Select  Committee  on  Food  Products  Adulteration  at  their  meeting  in  l.*"'i^ 
aud  if  the  advice  of  the  Society  bad  been  accepted  by  the  Government,  much  heai 
burning  and  some  injastioe  would  have  been  pre\'ented.     At  the  present  moment  tl 
position   is   most  unsatisfactory,  aud   I   heartily  sympathize  with   that  largo   am 
respectable  section   of  pharmacists  who  have  habitually  taken  the  British  Phi 
macoptria  as  their  guide. 

In  order  to  place  the  law  on  a  more  sattsfaotory  basis  than  exists  at  the  prf 
I  would  suggest  that  a  representative  committee,  including  analysts,  medical  mei 
pharmacists,  manufacturing  chemists,  and  others  mterested,  should  endeavoar 
obtain  an  interview  with  the  British  Medical  Council  or  the  Pharmacopoeia  CommitI 
of  that  body  with  the  view  of  the  imme<liate  production  of  an  appendix  to  the  Britii 
Pharmacopivia,   in    which   appendix   titles   and   undesirable   synonyms   should   be 
subjected  to  extensive  correction.      Subsequent  steps  would  d&j)end  on  the  result 
this  inter^'iew. 
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I  Mr,  Chattawav  thought  thai,  owing  to  the  comparative  infrequency  of  the 
publication  of  the  i'harmacopceia.  its  immediate  revisioD  would  he  very  difficult  to 
obtain,  although  such  revisioa  was  undoahtedly  much  to  be  desired.  It  was  to  be 
hoped,  however,  that  the  receut  High  Court  decision  would  have  the  effect  of 
placing  the  question  upon  a  more  reasonaMe  basis. 

Mr.  Martin  Pkiekt  said  that,  although  the  High  Court  decision  just  referred  to 
was  distinctly  a  step  forward,  there  still  remained  the  question  as  to  whether,  for 
iDstance,  a  grocer  selling  camphorated  oil  or  beeswax  was  bound  to  supply  the 
rbannacopa'ia  articles.  In  the  case  of  both  camphorated  oil  and  beeswax,  it  had 
been  held  in  recent  decisions  that  a  grocer  was  not  so  bound.  Now  that  the 
I'liarmaoopa'ia  was  actually  established  as  a  legal  standard,  there  would  seem  to  be 
only  two  courses  open  to  the  compilers  of  the  uext  edition,  namely,  either  to  omit 
(oention  of  all  the  characters  and  tests  of  the  final  products,  limiting  themselveB  to 
direotions  as  to  quantities  and  modes  of  preparation,  or  to  give  ethcient  tests.  The 
former  would  be  a  retrograde  step,  for  much  assistance  was  afforded  hy  thohe  of  the 
teste  already  ((iven.  which  io  justice  must  be  said  to  be  fairly  correct.  The  adoption 
o(  the  latter  alternative  would  involve  considerable  research,  but  would  be  of  very 
grcAt  advantage  to  all  concerned. 

Dr.  Dyer  inquired  on  what  authority  Mr.  Priest  contended  that  the  position  of 
ft  grocer  who  sold  adulterated  camphorated  oil  was  in  any  way  different  from  that  of 
a  pharmacist  who  sold  a  similar  article.  The  case  was  quite  different  from  that  of 
beeswax,  which  was  an  article  used  not  only  as  a  drug,  hut  for  other  purposes  as 
well.  As  a  matter  of  fact,  over  and  over  again  grocers  who  had  dabbled  in  selling 
drugs  and  had  supplied  articles  not  in  accordance  with  the  demand  of  the  purchaser, 
had  been  properly  punished.  The  case  of  paregoric  afforded  a  somewhat  amusing 
bftfeance  of  the  liability  of  grocers  dealing  in  drugs.  If  a  grocer  sold  paregoric  con- 
laiaing  no  opium,  he  might  be  prosecuted  under  the  Sale  of  Food  and  Drugs  Act ; 
while  if  he  sold  paregoric  containing  opium  he  might  be  prosecuted  under  the 
Pharmacy  Act. 

Mr.  Pkikbt  said  that  a  case  in  reference  to  camphorated  oil  was  recorded  in  the 
iimtmnceuHcal  Journal  for  July  28,  1900,  in  which  such  a  decision  as  he  had 
ftferred  to  had  been  given  by  a  magistrate. 

Mr.  Thomas  Tikek  said  that  it  was  desirable  to  distinguish  between  galenical 
Mid  non-galenical  preparations.  There  could  be  no  question  whatever  that  a  tincture 
ought  to  be  of  the  proper  alcoholic  strength,  although  the  extractive  matters  might 
wy  within  reasonable  limits.  In  the  case,  however,  of  an  article  like  Glauber's  salt, 
U  would  be  reasonable  enough  to  stipulate  for  a  given  percentage  of  sodium  sulphate 
— 9y,  98,  or  whatever  it  might  be  ;  but  it  really  seemed  absurd  to  covenant  that  it 
fthould  have  only  the  '•  slightest  quantity  of  chlorides,  etc."  What  was  the  meaning 
of  the  term  "slightest"?  It  was  highly  important  that  alkaloidal  preparations 
should  be  what  they  were  represented  to  be,  and  he  could  not  imagine  that,  in  the 
light  of  modern  scientihc  and  technical  knowledge,  any  alkaloid  manufacturer  would 
^•nd  out  articles  whi<^h  were  otherwise.     Still,  it  would  be  wise  to  stipulate  that 
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preparations  of  quinine,  for  insfcance,  should  contain  definite  proportions  of  tn« 
alkaloid.  But  the  rest  might  be  omitted  :  one  did  not  ex2>ect  to  find  arsenic  iaj 
quinine,  or  selenium  or  tellurium  in  Glauber's  aalt.  The  essential  question  seenjed] 
to  be  as  to  whether  there  was  any  evidence  of  fraud,  and  for  dealing  with  this  M 
simple  statement  of  the  maximum  that  could  be  reasonably  required  under  ordinAryi 
trade  conditions  was  all  that  was  necessary.  As  to  mercury  ointment,  he  had  neTed 
made  and  had  never  been  asked  for  the  weaker  kiud.  and  he  doubted  whether  luucbi 
of  it  was  sent  out  by  the  wholesale  druggists.  At  any  rate,  it  was  in  the  vendor'n 
power  and  his  duty  to  label  it  properly,  and  he  ought  to  have  done  so  in  his  owtm 
interest,  just  as  a  "poison"  label  should  l>e  atlixed  to  any  article  requiring  it,^ 
whether  such  article  was  mentioned  in  the  schedule  or  not.  If,  as  had  been] 
suggested  in  the  recent  case,  mercury  ointment  of  full  strength  might  producw 
therapeutical  effects  which  were  not  contemplated,  why  not  let  the  weaker  article  bd 
prescribed  in  the  l^harmacopceia?  It  would  only  be  necessary  to  employ  more  of  in 
in  any  given  case.  The  presence  of  dangerous  quantities  of  impurities  such  ad 
arsenic  in  sodium  phosphate  was  largely  due  to  the  prevailiug  cra^e  for  cheapnessa 
bat,  on  the  other  hand,  it  was  manifestly  impossible,  in  fairness  to  the  purcha&erJ 
to  insist  that  articles  should  be  absolutely  free  from  impurities  of  which,  by  ihd 
utmost  refinements  of  analysis,  small  traces  oould  be  found  in  anything  and! 
everything.  He  therefore  felt  that  the  suggestion  concluding  the  paper  was  moai 
valuable  ;  but,  having  regard  to  the  manner  in  which  offers  of  good  work  from  sucl 
bodies  as  the  British  Pharmaceutical  Conference  had  been  dealt  with,  he  was  afrai< 
that  its  early  realization  was  improbable. 

Mr.  C.  T.  Tykeh  said  that  it  seemed  to  him  obvious  that,  if  the  Pharmac( 
was  to  be  a  standard,  its  own  standards  should  be  reasonable.     Two  points  Sf 
likely  to  he  productive  of  legal  complications.     The  first  was  that  manufacturers, 
while  using  the  purest  materials  obtainable,  often  found  themselves  quite  unable 
meet  the  fuU  requirements  of  the  Pharmacopeia.     Secondly,  owing  to  the  lack 
detiniteness  which  existed  in  regard  to  the  determination  of  physical  constants,  tl 
manufacturer  tested  in  one  way,  the  customer  in  another,  and  the  analyst  to  whoi 
the  matter  might  be  referred  probably  in  another.     He  had  lately  compared  certain 
articles  with  the  standards  laid  down  by  seventeen  difTtirent  Pharmacupii<ias.  and  hi 
found  that,  as  regards  strictness  of  definition,  the  British  Pharmacopivia  was  coi 
siderably  l^ehind  in  the  scale.     Nobody  would  doubt  the  ability  and  good  faith  of  il 
editor,  but  the  systeai  seemed  to  be  radically  at  fault. 

Mr.  IlRnxGU  said  that  if  anything  were  likely  to  lead  to  the  production  of 
perfect  British  Pharniacopn'ia,  it  would  be  the  recent  legal  decision  which  had  bei 
refened  to.  As  long  as  the  Pbarmacop<i'ia  was  not  considered  sariously,  there  wi 
no  real  incentive  to  make  It  perfect ;  but  now  that,  as  the  result  of  a  High  Coi 
decision,  it  had  become  definitely  the  standard  by  which  the  articles  mentioned  ia 
must  be  judged,  it  was  to  the  interest  of  everybody — and  it  was  bound  to  come 
pass— that  its  standards  should  be  made  to  meet  the  requirements  of  everybody 
Mr.  Chattaway  had  said  that  there  was  no  chance  of  its  immediate  revision  ;  but 
the  same  time  those  who  realized  how  much  work  was  required  to  make  it  perfc 
would  realize  also  that,  if  such  a  result  was  to  be  attained  even  within  the  next 
years,  the  work  must  be  taken  in  band  soon. 
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Mr.  JoHX  Whitk  said  that  there  bad  lately  gi'own  up  a  pernicious  custom  of 
usinj;;  the  ollicial  names  or  oHicial  synonyms  of  the  Pharmacopi»'ia.  but  with  some 
qualiheation.  Not  long  ago  he  bad  met  with  a  sample  bought  as  camphorated  oil.  in 
the  case  of  which  the  bottle  was  found  to  be  labelled,  in  very  small  letters,  with  the 
words,  "Camphor  Embrocation,"  and  underneath,  in  large  t^'pe,  "  Used  as  Camphor- 
ated Oil."  Another  example  was  afforded  by  the  use  of  the  terms,  *'  Sweet  Spirit  of 
Nitre,  ap.  gr.  0-850,"  and  "  Sweet  Spirit  of  Nitre,  sp.  gr,  0*900."  Such  articles  could| 
only  be  sold  with  a  view  to  defrauding  the  pubhe,  and  it  seemed  to  hiru  that  when  a-' 
new  Pharmacopu'ia  was  issued  this  point  ought  to  he  properly  dealt  with.  He  under- 
stood Mr.  Tyrer  to  say  that  he  did  not  think  proceedings  should  be  instituted  in 
respect  of  arjy  sample  of  a  drug,  except  in  the  case  of  an  article  which,  by  reason  of 
some  deficiency  in  strength  or  quality,  was  sold  with  a  view  to  defrauding  the  public  ; 
but  surely  Mr.  Tyrer  would  admit  that  in  many  instances  there  must  be,  not  only  a 
minimum  which  ought  to  be  reached,  but  also  a  nmxinium  which  should  not  be 
exceeded.  If  this  principle  were  not  admitted,  purchasers  of  drugs  would  always  be 
exposed  to  obvious  and  improper  risks, 

Mr.  J.  B.  IlAuni»0N  said  that  in  the  colony  of  British  Guiana,  with  which  he 
was  intimately  connected,  the  practice  was  to  admit  at  low  rates  of  duty  certain 
articles  when  imported  as  articles  of  the  rharmacopti-ia ;  but  if,  on  analysis  by  the 
Government  Analyst,  such  an  article  was  found  not  to  conform  within  reasonable 
limits  to  the  requirements  of  the  Tharmacopo-ia,  it  was  treated  as  not  being  in 
consonance  with  the  ]^harmacopo>ia,  and  a  much  higher  rate  of  duty  was  charged  on 
it.  Under  those  oircumslanceB,  at  any  rate,  there  could  be  no  advantage  in  the 
direction  of  cheapness  from  the  importation  of  inferior  articles. 

Mr.  Allen  said,  in  reply,  in  reference  to  Mr.  Chattaway's  remark,  that  his 
suggestion  was  that  a  representative  conmiittee  should  at  once  obtain  an  interview 
with  the  General  Medical  Council,  or  with  the  Phannacopn'ia  Committee  of  that  body. 
Vgii3g  the  desirability  of  the  immediate  issue  of  a  revised  version  of  the  Pharmacop^  eia, 
in  which  the  titles  and  synonyms  should  be  subjected  to  extensive  correction ;  or,  in 
the  alternative,  of  an  appendix  containing  the  necessary  modifications.  An  appendix 
to  the  Pharmacopu'ift,  in  fact,  was  badly  needed  in  any  case.  This  might  possibly 
set  the  ball  rolling,  and  might  be  the  means  of  obtaining  mitigation  of  what,  he  was 
sure,  would  be  a  hardship  for  a  great  many  classes  of  persons.  Tt  would  be  a  much 
larger  task  to  carry  out  the  suRgestion  of  Mr.  C.  T.  Tyrer.  The  revision  of  the 
standards  and  tests  of  the  Pharmacopteia  would  occupy  a  considerable  period  of  time, 
and  it  was  to  be  hoped  that  the  work  involved  would  he  suitably  remunerated.  He 
would  certainly  strongly  protest  against  any  unfortunate  vendor  being  brought  into  a 
police  court  simply  through  a  misunderstanding,  or  through  having  sold  an  article 
which  he  believed,  but  had  no  means  of  ascertaining,  to  be  correct,  as  was  the  case 
with  the  unfortunate  shopkeeper  who  sold  sweet  spirit  of  nitre  without  knowing  that 
the  strength  of  the  article  was  hkely  to  diminish  on  keeping.  At  the  same  time,  he 
was  rather  surprised  at  the  attitude  adopted  by  some  speakers  and  writers  on  that 
subject.  The  vendor  should  be  educated  ;  or,  if  he  could  not  be  educated,  the  trade 
io  «uch  articles  should,  as  far  as  possible,  be  put  into  the  bands  of  the  educated 
pharmacist,  who  had  means  of  knowing  whether  the  articles  he  sold  were  of  the  proper 
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quality.  To  cry  "  stinking  fish  "  was  held  to  be  no  excuse  for  selling  unsound  meat  t 
and  if  sweet  spirit  of  nitre  was  really  to  be  valued  by  its  proportion  of  nitrous  ether, 
it  ought  to  bo  kept  reasonably  up  to  its  proper  strength.  Pharmacists  were  too 
much  inclined  to  be  a  law  unto  themselves.  One  man  said  that,  as  far  as  possible 
he  took  care  that  all  the  articles  he  Rold  were  of  British  Pharmacopri-'ia  quality, 
Another  thought  it  was  Rufticient  if  all  the  articles  with  which  he  made  up  prescri 
tions  were  of  British  Phat'macop4L'ia  quality,  the  public  being  supplied  with  miitnres : 
and  it  was  this  latter  class  who  sometimes  got  into  trouble  imder  the  Sale  of  Food 
and  Drugs  Act.  He  sympathized  very  greatly  with  the  majority  of  pharmftciets, 
who,  he  believed,  were  doing  their  very  best  to  maintain  the  honest  traditions  of  theirj 
occupation.  He  could  not  help  thinking  that,  if  it  were  really  desired,  there  oughfr^ 
to  be  a  means  for  a  united  expression  of  views  to  the  General  Medical  Council  or  its 
Pharmacoptuia  Committee.  Owing  to  the  receut  High  Court  decision,  pharmacists 
would  bo  in  dif^culties  if  it  were  held  that  such  articles  as  hard  soap  were  drugs,  and 
must  always  be  in  accordance  with  the  Pharmacop<i-ia.  Some  such  articles  <suoh  «s 
sodo^water,  vinegar,  etc.)  had  been  removed  from  the  last  edition.  The  time  had 
come  when  pharmacists  would  begin  to  see  that  the  contention  that  tho  Pharm&- 
oopcvia  was  only  intended  for  use  in  connection  with  physicians'  prescriptions,  and  not 
for  evet7day  use,  would  not  hold  water  ;  but  he  believed  that  by  far  the  greater 
number  of  pharmacists  would  be  only  too  glad  to  approach  the  ^fedical  C'ouncil,  and 
to  have  the  assistance  of  public  analysts  in  attempting  to  arrive  at  some  reasonable 
understanding  ou  the  question. 

The  pRESioRNT  (Dr.  Voeloker)  observed  that  there  seemed  to  be  a  general  feelin 
of  satiHfaction  that  a  decision  had  been  given  which  recognised  a  certain  authority  i 
the  matters  referred  to  ;  but  it  was  clear  that  the  feeling  was  also  genei'al  that  that 
authority  needed  considerable  improvement.  He  agreed  with  Mr.  White  in  thinking 
that  it  was  not  sufiicient  to  take  Mr.  Tyrer's  view  that  a  departure  from  the  rules  laid 
down  should  be  regarded  solely  from  the  point  of  view  of  fraud.  It  certainly  seemed 
very  materia)  that  people  should  know  the  quality  or  strength  of  the  drugs  they  used 
and  insure  that  the  required  effect  would  be  adequately  produced  without  bein 
exceeded.  It  did  not  seem  to  be  Buf!icient  to  say  that,  if  a  drug  weie  of  half  strengt 
only,  it  was  only  necessary  to  use  a  double  quantity  of  it,  for  the  effect  might  be  ver 
different.  It  would  be  mnch  more  satisfactory  to  know,  not  only  that  there  had  been 
no  fraud,  but  that  the  production  of  the  proper  effect  would  be  insured. 


1 


THE    ANALYSIS    OF    SOILS. 

By  J.  Alan  Mureav,  B.Sc. 

I  HHALL  be  glad  to  be  allowed  to  offer  a  few  suggestions  in  regard  to  certain  pro] 
contained  in  a  valuable  and  timely  paper — the  report  of  a  committee  of  the  Agri 
cultural  Education  Association — on  uniformity  in  aoil  analysis,  which  appeared  ii 
the  November  issue  of  the  Analyst. 

Whatever  differences  of  opinion  there  may  be  as  to  the  desirability  of  tmif< 
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prooesees  of  analysis,  it  seems  to  me  that  uniformity  is  essential  in  the  following 

points  *.  ^ 

(a)  In  taking  the  samples  in  the  field  ;  i 

(6)  In  manipulation  of  the  coarse  samples  in  the  laboratory  ;  i 

(c)  In  making  the  solutions  ;  4 

(d)  In  expressinj^  the  results  ;  i 
and  it  is  upon  these  points  chiefly  that  I  should  like  to  offer  some  observations  on  the 
report  of  the  committee. 

With  regard  to  the  method  of  expressing  the  results,  the  committee  recommend 
that  results  should  be  stated  in  percentages  of  the  air-dry  tine  earth.  I  have,  of 
course,  no  knowledge  of  what  coosiderationa  weighed  with  the  committee  in  coming 
to  that  conclusion ;  hut  I  notice  that  the  proposal  was  unfavourably  commented  on 
at  the  meeting,  and  it  is  quite  clear  that  results  so  stated  would  not  be  mutually 
comparable. 

It  seems  to  me,  however,  that  there  are  other  and  more  serious  objections  to 
this  popular  convention.  First,  it  should  be  kept  in  view  that  the  results  may  often 
have  to  be  interpreted,  not  by  chemists,  hut  by  agrioulturists  ;  and  it  is  of  the  greatest 
importance  that  they  should  be  stated  in  some  such  plain  and  simple  way  as  to  afford 
at  a  glance  trustworthy  information  as  to  the  stock  of  the  various  substances  in  the 
whole  soil.  It  cannot  be  maintained  that  a  statement  of  percentage  in  the  tine  earth, 
air-dry  or  dry,  dosA  this  :  on  the  contrary,  such  information  can  only  be  deduced  by 
loog  and  troublesome  calculations,  even  when  the  other  necessary  data  are  given,  and 
too  often  they  are  not.  For  example,  it  may  happen  that  H,  or  30,  or  90  per  cent, 
of  the  total  mass  of  the  soil  may  be  made  up  of  stones  ;  the  specific  gravity  of  the  fine 
earth  itself,  and  still  more  the  density  of  p  icking,  varies  enormously.  It  is  apparently 
to  be  loft  to  the  discretion  of  each  chemiRt  whether  this  information  shall  be  included 
in  bis  report  or  not,  and  without  such  information  a  statement  of  percentages  raeana^ 
Little  or  nothing. 

Secondly,  the  figures  showing  the  percentages  of  the  most  important  ingredients 
—phosphoric  at-'id,  potash,  etc. — in  the  tino  earth  are,  as  a  rule,  inconveniently  small. 
and  the  importance  of  those  of  the  third  decimal  place  may  easily  be  unappreciated. 
TboB,  the  percentage  of  total  phosphoric  acid  is  often  represented  by  ligures  of  smaller 
>tluo  than  O'l,  and  that  of  the  ''available"  portion  by  figures  less  than  001  ;  and 
yet  0-001  per  cent.,  which  to  many  people  might  seem  almost  a  negligible  quantity, 
Would,  in  most  cases,  be  equivalent  to  about  20  pounds  of  phosphoric  acid  per  acre, 
sod  would  require  over  l^  cwt.  of  superphosphate  to  supply  it  as  msmure. 

Thirdly,  the  total  amount  of  water  present  in  a  soil  at  the  time  of  sampling  is 
naturally  extremely  variable  ;  and  though  it  depends  largely  upon  circumstances 
beyond  control,  and  which  may  for  many  purposes  be  regarded  as  accidental,  it  is  by 
uo  means  devoid  of  interest  and  importance,  especially  if  the  rainfall  in  the  district 
for  the  few  days  immediately  preceding  sampling  be  known  or  can  be  ascertained. 
The  fact  that  it  cannot  conveniently  be  included  with  the  other  substancen  in  the  total 
uf  lOO  per  cent,  must  therefore  be  regarded  as  an  objection  to  the  plan  of  rendering 
i^ults  in  terms  of  percentages  rather  than  as  a  justification  for  ignoring  the  water 
^together. 
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Finally,  a  plant's  cbaDces  of  obtaining  its  necessary  supplies  of  any  substance 
depond,  not  upon  the  amount  of  that  substance  in  a  unit  of  mass,  but  in  a  unit  of 
Tolame ;  and,  consequently,  since  a  given  volunae  of  one  soil  may  in  extreme  cases 
veigh  perhaps  twice  as  much  as  an  equal  volume  of  another,  a  simple  statement  of 
percentages  does  not  afford  a  reliable  basis  for  comparison  of  degrees  of  fertility  of 
different  soils. 

The  remedy  for  thin  last-metitioned  objection  appears  simple — namely,  to  express 
the  results  of  analyses  in  terms  of  the  quantities  per  unit  of  votutne  of  the  soil  tti  xtta. 

Thus,  the  quantities  of  potash,  of  phosphoric  acid,  etc.,  in  a  given  volume  of  soil 
form  separate  statements  independent  of  each  other,  of  the  quantities  of  water  and  of 
everything  else,  so  that  the  quantity  of  water  may  be  included  or  omitted  without  in 
any  way  affecting  the  figures  relating  to  the  other  ingredients. 

A  report  in  these  terms  would  yield,  on  multiplication  of  the  figures  by  some 
simple  factor,  an  expression  of  the  quantities  per  acre,  aud  by  choice  of  suitable  uuits 
it  might  be  rendered  in  figures  of  any  size  we  please. 

The  question  of  the  particular  units  to  be  chosen  is,  of  coarse,  a  matter  of  minor 
importance ;  but,  all  things  considered,  it  would  probably  be  hard  to  tind  any  with 
more  to  recommend  them  than  ouncen  per  cubic  foot.  These  are  common  English 
standards,  with  which  every  farmer  is  familiar  :  they  are  easily  converted  to  pounds 
and  acres  respectively,  and  they  produce  figures  of  about  ten  times  the  magnitude  of 
those  expressing  the  same  results  in  terms  of  percentages,  so  that  it  would  only  b& 
necessary  to  carry  the  figures  to  the  third  decimal  place  instead  of  the  fourth.  Eveo 
the  fact  that  the  meafiurcments  would  in  most  cases  ha  made  in  the  units  of  th< 
metric  system  offers  no  obstacle,  for,  as  it  happens,  the  relation  of  the  gramme  to  the 
ounce  is  practically  the  same  as  that  of  the  cubic  decimetre  to  the  cubic  foot ;  and 
hence,  if  results  expressed  in  terms  of  grammes  per  cnbin  decimetre  be  simply  read  &» 
ounces  per  cubic  foot,  the  error  involved  is  not  greater  than  1  in  700— a  quantity 
which  for  practical  purposes  might  be  neglected.  In  other  words,  the  exact  relatioo 
between  grammes  per  cubic  decimetre  and  ounces  per  cubic  foot  is  as  70<)  to  701« 
^which  gives  the  factor  1*<X)I4:{  for  converting  the  former  to  the  latter  in  cases  where 
bt  accuracy  is  required. 

In  order  to  give  effect  to  the  suggestion,  however,  it  would  be  necessary  to-, 
determine  the  mass  of  some  definite  volume  of  the  soil  in  situ  by  means  of  a  specially 
constructed  sampler,  as  recommended  by  the  comnxittee,  or  in  some  other  way.  The 
sampler,  if  used,  need  not  be  exactly  a  cubic  foot  or  a  cubic  decimetre,  but  its  volume 
content  must  be  accurately  known.  A  cylinder  0  inches  deep  by  3  inches  in  diameter 
holds  approximately  a  cubic  decimetre,  and  is  a  convenient  instrument  in  luatty  ways, 
though  it  cannot  be  used  in  every  case.  A  wider  one  is  necessarv*  for  very  stony  sails, 
and  a  longer  or  shorter  one  where  the  soil  is  to  be  sampled  at  different  depths. 

The  depth  of  soil  sampled  is  very  important  in  this  connection,  as  it  determines 
the  factor  for  converting  ounces  per  cubic  foot  into  pounds  per  aci^e.  Thus,  if  the 
depth  be  12  inches,  the  factor  will  be  43.'><i0  x  j'^  =  3722  nearly  :  but  if  the  depth  be 
9  inches  only,  the  surface  area  in  tho  cubic  foot  will  1)6  greater,  and  the  factor  iu 
case  would  be  l^OtJOx  ,Vx  J  =  2042  very  nearly.  In  the  course  of  the  discuanoni 
which  followed  tho  reading  of  the  paper,  l>r.  Ityer  in  speaking  of  the  proposal 
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the  Donimittee  that  soils  should  be  sampled  to  a  depth  o(  0  inches,  meationed  that 
Sir  Henry  Gilbert  now  considered  about  8  iuchea  would,  as  a  rule,  be  more  suitable, 
and  he  suggested  one-fifth  of  a  metre  as  a  convenient  international  Rtandard.  I  do 
Qot  propose  to  discuss  in  this  connection  what  depth  would  be  most  suitable  under 
ordinary  or  any  circumBtances  ;  but  it  occurred  to  me  at  the  time  that,  if  the  fifth  of 
a  metre  were  adopted,  it  would  fall  in  very  conveniently  with  the  suggestion  I  have 
ventured  to  put  forward. 

It  will,  further,  be  seen  that  the  proposal  to  state  the  results  in  quantities  per 
unit  of  volume  of  the  soil  iii  aitii  would  involve  a  large  departure  in  the  methods  of 
treating  the  samples  in  th(»  lalioratory  from  those  at  present  commonly  adopted  and 
recommended  Ity  the  committee.  Thus,  a  sample  taken  in  the  manner  and  for  the 
purpose  referred  to  might  be  accepted  as  representative  of  the  soil  of  the  field  or  part 
of  tbo  Hold,  or  it  might  be  rejected  aa  the  reverse ;  but  in  either  case  it  would  have  to 
be  accepted  or  rejected  as  a  whole,  and  its  properties  would  have  to  be  determined  in 
the  mass  as  it  occurs — i.a.,  without  any  preliminary  process  of  picking  or  sifting,  or 
any  other  arbitrary  method  of  separating  the  fine  and  coarse  particles.  For  it  is 
evident  that  a  statement  that  a  cubic  foot  of  soil  i>t  sttu  contains  a  certain  quantity  of 
any  ingredient  soluble  in  concentrated  or  dilute  acids  implies  that  a  representative 
portion  of  such  soil  as  it  occurs  in  situ  has  been  submitted  to  the  action  of  the 
solvent. 

It  may  be  argued,  of  course,  that  the  coarser  particles  of  the  soil  do  not,  within 
a  meaburable  tinie,  affect  its  chemical  properties ;  but  this,  even  if  it  were  true,  is  not 
a  satisfactory  reason  for  excluding  these  particlus  from  the  action  of  the  reagents,  but 
<]uit6  the  reverse.  The  roots  of  plants  are  commonly  found  adhering  very' closely  to 
the  stones.  It  is  possible  that  the  plants  derive  merely  mechanical  advantage  in  this 
way,  though  the  facts,  so  far  as  they  are  known,  point  in  the  opposite  direction ;  hut 
if  the  roots  extract  nothing  from  the  Etones,  then  neither  will  those  reagents  with 
which  we  endeavour  to  imitate  their  action,  if  they  do  imitate  it ;  and  if  the  roots  do 
obtain  nourishment  from  the  stones,  then  the  stones  should  be  treated  exactly  like 
the  other  particles  of  the  soil 

The  arbitrary  use  of  a  sieve  of  certain  dimensions  for  the  purpose  of  discrimi- 
nating what  is  fine  and  what  is  coarse  material — i.e.,  what  is  soil  and  what  is  not — 
firohably  does  not  commend  itself  greatly  even  to  the  members  of  the  committee  who 
recommend  it,  and  it  is  certainly  much  easier  to  excuse  it  as  necessary  than  to  defend 
il  as  reasonable  and  satisfactory.  Probably  few  persons  could  be  found  to  approve 
of  manipulating  a  sample  of  any  other  kind  in  a  similar  way ;  but  without  doubt,  in 
the  case  of  soils,  the  line  must  bo  drawn  somewhere.  Thus,  a  sample  might  be  drawn 
ktainiug  a  stone  as  big  as  a  man's  head,  and  perhaps  only  as  much  fine  stuff  as 
lid  fill  a  teacup;  a  sample  might  be  drawn  containing  the  stump  of  a  tree;  but 
nlich  samples  would  not  he  representative,  and  would  therefore  be  rejected  altogether. 
It  may  be  taken  for  granted,  then,  ihat  some  method  of  deciding  what  substances 
inigbt  be  legitimately  included  as  representative  in  a  sample  of  soil  is  indispensable. 
but  it  does  not  follow  that  it  should  be  the  arbitrary  one  at  present  in  general  use. 
On  the  contrary,  it  seems  to  me  that  each  case  should  be  judged  separately  and  on 
it*  own  merits,  on  the  principle  that  all  those  stones,  etc.,  of  whatever  si/e,  which  are 


mord  or  less  uniformly  distributed  throughout  the  mass  of  the  soil  should  be  regarded 
as  essential  parts  of  it,  and  that  those  which  are  exceptional  in  point  of  si?^  or  id 
other  respects  should  be  regarded  as  aocidental,  when,  of  oourne,  no  sample  containing 
them  oould  be  accepted. 

It  is  to  bo  observed  that  this  principle,  should  it  be  accepted,  does  not  leave  the 
decision  to  the  somewhat  haphazard  method  of  simple  inspection — though  even  that 
would  in  most  cases  form  a  sufficiently  reliable  guide — because  in  estimating  the  mass 
of  a  cubic  foot  it  is  always  necessary  to  make  several  trials,  and,  under  ordinary  cir- 
cumstances, the  weights  will  usually  be  found  to  differ  only  by  a  few  grammes  ;  but 
should  an  exceptionally  large  stooe  or  other  accidental  substance  be  included  in  one 
of  the  samples  so  drawn,  the  weight  of  that  one  will  be  foi'md  to  differ  very  widely 
from  the  average  of  the  others,  and  the  sample  would  therefore  l>e  rejected. 

The  plan  I  have  adopted  in  taking  a  portion  of  the  soil  for  analysis  has  been  to 
disintegrate  the  various  masses  of  wet  soil  taken  out  by  the  sampler  with  the  fingers, 
mix  them  as  thoroughly  as  possible,  and  bring  the  lot  together  in  a  heap ;  then  witb 
ft  long-bladed  spatula  divide  of\  such  a  portion  as  I  reckoned  would  constitute  a  fair 
sample  of  the  heap,  and  sweep  it  into  a  weighed  beaker,  and  weigh  again  to  find  the 
quantity  of  soil  taken.  In  most  cases  I  found  that  about  200  grammes  was  sufficient, 
but  under  certain  circumstances  it  was  necessary  to  take  lai'ger  quantities.  It  is, 
course,  necessary  at  the  same  time  to  set  aside  a  portion  to  air  dry,  and  afterwards 
dry  it  thoroughly,  in  order  to  determine  the  moisture.  Any  errors  which  might  b 
involved  by  the  rougher  method  of  sampling  would  probably  be  more  than  compen 
flated  by  the  difference  in  the  size  of  the  portions  taken.  The  exact  nature  of  the 
dithcuUios  to  be  encountered  and  the  best  methods  of  dealing  with  them  could,  how- 
ever, probably  be  most  satisfa'.'torily  dealt  with  by  discussion  in  committee. 

I  have  found  it  easier  to  get  the  solvent  thoroughly  mixed  with  the  large  mass 
soil,  and  in  one  case  I  found  a  considerably  larger  proportion  of  'available"  pho: 
phoric  acid  extracted  when  the  sample  was  treated  in  the  undried  condition.     l>ehy 
drationof  hydrated  phosphates  might  possibly  account  for  this;  but  whatever  was  tb 
cause,  the  point  is  one  of  great  importance,  and  I  regret  that  I  have^been  so  fi 
unable  to  pursue  my  investigations  in  regard  to  it. 

I  think  thb  scheme  of  the  committee  would  also  be  greatly  improved  if  it  include 
ft  recommendation  that  the  amount  of  humus  should  be  deduced  from  the  determi 
nations  of  the  organic  carbon.    The  loss  on  ignition,  after  drying  at  KX)"  C,  can  rarel 
oorrespond  to  the  amount  of  humus,  for  it  includes  the  combined  water  of  clay,  etc. 
In  A  soil  which  I  examined  recently  I  found  only  about  0-4  per  cent,  of  organic  carboa 
and  no  carbonates  at  all,  and  yet  this  sample  lost  nearly  •'i  per  cent  on  ignition  aft4 
drying.    In  the  course  of  certain  other  experiments,  I  found  chat,  as  a  rule,  the  organ 
carbon  corresponds  to  about  half  the  weight  of  the  humus  present :  but  the  n.*lation 
probably  not  constant,  and  the  matter  requires  further  investigation. 
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REGULATIONS  FOR  MILK  AND  CREAM. 

Report  of  the  Depaktmental  Committee  appointed  hy  the  Boakd  op 

AoKXCULTlTRE  to  InQCIKE  INTO  AND  RErOHT  UPON  THE  DesIUAHILITV  OF  RegVLATIONS 

(dhdeb  Section  4  of  the  Sale  of  Food  and  Drugs  Act,  1899) 
roR  MinK  AND  Cream. 

At  tlie  beginning  of  1900  the  Board  of  Agriculture,  in  pui*8uance  of  their  powerfii 
aoder  Section  4  of  the  Sale  of  Food  and  Drugs  Act,  1899,  appointed  a  Departmental! 
('ommittee  to  inquire  and  report  what   regulations,  if  auy.  should  be  made  in  the^ 
case  of  milk  and  cream  for  determining  what  deficioncy  in  the  normal  coustituentB, 
or  what  addition  of  eKtraoeous  matter,  should  be  held  to  xaise  a  preaumption  that 
the  milk  or  croam  was  not  genuine. 

This  Committee  consisted  of  the  following  members:  Lord  Wenlock,  G.C.S.L, 
G.CLE.  (Chairman);  Mr.  George  Barham  (Dairy  Supply  Co.,  London);  Mr.  George 
CowaD  (Dairy  Farmer,  Wigtownshire,  N.B.);  Major  Craigie  (Assistant-Secretary 
Board  of  Agriculture-) ;  Mr.  S.  W.  Farmer  (Dairy  Farmer,  Little  Bedwyn,  Wilts) ; 
L>r.  Shirley  F.  Murphy  (Medical  Otlicer,  London  County  Council);  Professor 
Thorpe.  F.R.S.  (Principal  Chemist,  Government  Laboratories) ;  Dr.  J.  A.  Voelcker 
iConsulting  Chemist,  Royal  Agricultural  Society  of  England);  with  Mr.  R.  H.  Rew 
(Board  of  Agriculture)  as  Secretary. 

The  Report  of  the  Committee  was  made  to  the  Board  of  Agriculture,  and,  having 
been  presented  to  both  Houses  of  Parliament,  has  now  been  published,  together  with 
tbe  Minutes  of  Evidence  taken  before  the  Committee. 

The  Committee  held  fifteen  sittings  for  the  purpose  of  taking  evidence,  and 
examined  forty-nine  witnesses.  Of  these,  fifteen  were  analysts,  and  included  namea 
80  well  known  as  Mr.  A.  H.  Allen,  Mr.  E.  J.  Bevan,  Sir  Charles  Cameron,  Mr.  0.  E. 
Caaeal.  Dr.  Dyer,  Mr.  W.  W.  Fisher,  Dr.  Alfred  Hill,  Mr.  G.  Lewin,  Mr.  F.  J.  Lloyd, 
and  Mr.  H.  D.  liichmond.  Four  witnesses  were  Medical  Officers  of  Health  (for 
Birmiogham,  Glasgow,  Manchester  and  Reading  respectively);  while  the  views  of 
ibe  Dairy  Trade,  the  milk-producing  farmers,  agricultural  societies,  and  Dairy 
FariDers'  Associations,  were  all  fully  represented,  and  the  evidence  comprised  in  a 
Blue  Book  of  4.50  pages. 

The  Report  itself  is  in  two  parts,  the  majority  report,  signed  by  seven  of  the 
eight  members,  comprising  thirty-three  pages.  It  is  subject,  however,  to  a  reservation 
by  one  of  the  signatories,  Mr.  S.  W.  Farmer,  who  is  in  favour  of  "seasonal  limitB." 
The  minority  report,  which  extends  to  thirty-six  pages,  and  traverses  the  whole 
ground  of  the  majority  report,  is  signed  by  Mr.  George  Barham  alone. 

The  subjects,  considered  in  order,  were :  (1)  Whole  milk  ;  (2)  skimmed  or 
separated  milk  :  (3)  condensed  milk  ;  (4)  cream.  There  was  a  general  consensus  of 
opinion  that  there  ought  to  be  regulations  laid  down  for  determining  when  milk  and 
cream  should  be  considered  genuine,  though  some  few  witnesses,  mostly  repre- 
BCDtatives  of  dealers  in  and  distributors  of  milk,  thought  that  no  such  regulations < 
were  necessary.     The  variabiUty  of  the  so-called  "standards"  adopted  in  different 
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towns  and  by  different  analysts  was  ))roagbt  out,  and  a  general  desire  expressed  t 
unironnity  should  be  arrived  at. 

The  Heport  next  deals  with  the  various  ditficulties  staadiag  ia  the  way  of  fixing 
limits.     "  Alinimal  limits/'  it  may  be  said,  is  the  sense  in  which  the  Committee  inter- 
pret the  expression  *'  standard  "  now  so  generally  used.     The  causes  of  variability  in 
the  quality  of  milk,  viz.,  the  land,  the  method  of  feeding  (the  influence  of  which  is 
not  regarded  as  definite),  the  breed,  condition,  period  of  lactation,  interval  between 
times  of  milking,  the  time  of  year,  etc.,  are  successively  dealt  with.    The  '*  standards"      , 
adopted  in  other  countries  are  set  out,  but  are  not  considered  to  have  much  bearing  M 
on  the  subject  immediately  in  hand.     The  question  is  then   discussed  very  fully  ^ 
whether  *'  local  limits,"  applying  to  particular  districts,  or  "  seasonal  limits,"  apply 
ing  to  particular  times  of  the  year,  could  be  adopted ;  and  whether  milk  could  be 
''graded  "  according  to  quality,  and  sold  as  of  certain  grades  and  at  corresponding 
prices.     The  Report  shows  the  impracticability,  in  the  Committee's  opinion,  of  all 
these  suggestions,  though  the  question  of  "  seasonal  limits"  called  for.  as  it  merited, 
very  careful  consideration,  and  it  was  on  this  point  alone  that  Mr.  Farmer,  one  of 
the  Committee,  found  it  necessary  to  append  his  reservation  when  signing  the  general 
Report.    The  general  feeling  of  the  Committee  was  that  though;  as  a  rule,  it  would  be^ 
in  the  months  of  May  and  .June  that  milk  would  bo  somewhat  lower  in  quality,  yet^ 
there  might  be  great  variation  in  particular  years,  and  that  any  concession  given  for 
certain  months  and  particular  cases  would  lead  to  much  greater  difficultiea  asregarda^ 
the  administration  of  justice,  while  the  diSioulties  of  tlie  producer  could  be  metfl 
partly  by  his  own  efforts  in  insuring  regularity  and  uniformity  of  supply,  and  partly 
by  the  reasonable  application  of  the   proposed  *'  limits  "  by  those  responsible  for^ 
admiuibteriug  the  Act.  B 

In  dealing  next  with  the  particular  '*  limits  "  to  he  adopted,  the  Committee  have 
clearly  been  guided  mainly  by  the  views  of  those  who — such  as  the  analysts— have 
no  personal  interest  in  the  matter,  but  are  conversaut  with  the  chemical  examination 
of  milk  as  supplied  to  the  public  and  during  all  times  of  the  year.     It  is  pointed  outfl 
that  while  farmers  generally  favoured  a  limit  of  3  per  cent,  of  fat.  and  in  several  cjuiob' 
expressed  a  preference  for  a  higher  limit,  the  representatives  of  the  traders  in  milk, 
almost  without  exception,   advocated  a  low  *'  standard  "  or  none  at  all.     A   large 
number  of  statistical  tables  were  put  in  giving  the  results  of  analyses  of  samples  of 
milk  taken  over  considerable  periods  and  as  supplied  to  different  dairies,  oreameries. 
etc.,  over  the  country,  and  the  Committee  arrived  at  the  conclusion  that  the  milkS 
produced   for  sale,  as  such,  in  this  country  contains,  on  an  average,  from   Vl-'j  toS 
12*8  per  cent,  of  total  milk-solids,  comprising  from  3*7  to  4  per  cent,  of  milk -fat. 
After  weighing  carefully  the  evidence  given  them,  and  especially  that  of  the  aualystfl, 
they  came  to  the  conclusion  that  any  milk  the  total  milk-solids  of  which  fall  belovi 
12  per  cent,  should  be  made  the  subject  of  "  further  inquiry."     If  it  should  then 
found  to  give  less  than  3'25  per  cent,  of  milk-fat,  it  is  recommended  that  a  presurn] 
iion  be  raised — nntil  the  contrary  is  proved — that  it  has  been  mixed  with  separati 
milk  or  water ;  and,  if  the  non-fatty  milk-soUds  are  less  than  Ks5  per  cent.,  the  pi 
sumption  that  tt  has  been  mixed  with  water  shall  arise. 

Accordingly,  the  governing  factor  in  the  first  mstanee  is  to  be  that  of  a  limit  of 
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per  cent,  of  total  railksolidB,  and  it  is  only  when  a  milk  fails  to  ^ive  this  per- 
eent&ge  that  it  ia  furthor  inquired  into,  and  the  other  factors,  viz.,  Si!/}  per  cent,  of 
C*t  and  8'5  per  cent,  of  non-fatty  solids,  come  into  force. 

It  ie  well  that  this  should  be  clearly  explained,  as  a  good  deal  of  niisapprehen- 
sioQ  appears  to  exist  on  the  point. 

The  Report  next  puts  out  certain  suggestions  for  the  better  administratioD  by 
local  authorities  of  their  powers  under  the  Act,  whereby  the  interests  of  the  honest 
trader  may  be  safeguarded.  Uniformity  in  methods  of  taking  samples  and  of  analysis 
is  advocated,  as  well  as  the  oDicial  standardizing  of  "  mechanical  test  "  bottles. 

Id  regard  to  hand-skianned  and  machine-separated  milk  the  Committee  think 
that  there  is  no  necessity  to  make  a  distinction  between  them,  but  that  both  should 
he  sold  under  a  "  limit"  of  \)  per  cent,  of  total  milk-solids.  They  further  give  their 
opinion  that  it  would  be  very  desirable  to  identify  or  "  ear-mark  "  all  separated  milk. 
The  subject  of  Condensed  Milk  also  occupied  the  attention  of  the  Committee,  and 
there  was  strong  expression  as  to  the  necessity  of  limiting  the  amount  of  sugar  used 
in  these  preparations,  and  to  the  securing  that  the  milk,  when  diluted  with  water  to 
the  extent  stated  on  the  label,  should  be  judged  by  the  limits  for  ordinary  milk.  It 
was  recommeuded,  therefore,  that,  condensed  milk  should  contain  not  less  than 
lu  per  cent,  of  fat  or  2i)  per  cent,  of  solids-not-fat. 

lAstly,  as  regards  cream,  the  Committee  did  not  advocate  the  fixing  of  any 
definite  limits  of  fat,  etc.,  but  thoy  considered  that  cream  might  well  be  sold  as  of 
different  qualities,  at  corresponding  prices.  They  advised,  however,  that  any  artifici.'il 
thickening  of  cream  should  be  considered  as  an  adulteration. 

To  the  five  main  recommendations  which  they  give  in  their  Beport  the  Committee 
append  seven  minor  suggestions  as  expressions  of  opinion,  and  the  whole  are  set  out 
IS  follows  : 

RECOMMENDATIONS. 

114,  The  Committee  l)eg  to  make  the  following  recommendation?^ : 
I.  That  regulations  under  Section  4,  of  the  Food  and  Drugs  Act.  1809.  be  made 
by  the  Board  of  Agriculture  with  respect  to  Milk  (including  condensed 
milk)  and  Cream. 
II.  (a)  That  in  the  case  of  any  milk  (other  than  skimmed,  separated,  or  con- 
densed milk)  the  total  milk-solids  in  which  on  being  dried  at  10>  degrees 
Centigrade  do  not  amount  to  12  per  cent,  a  presumption  shall  be  raised, 
until  the  contrary  is  proved,  that  the  milk  is  deficient  in  the  normal  con- 
stituents of  genuine  milk. 

ib)  That  any  milk  (other  than  skimmed,  separated,  or  condensed  milk)  the  total 
milk-solids  in  which  are  less  than  12  per  cent.,  and  in  which  the  amount 
of  milk-fat  is  less  than  3'25  percent.,  shall  be  deemed  to  be  so  deficient  in 
milk-fat  as  to  raise  a  presumption,  until  the  contrary  ia  proved,  that  it 
has  been  mixed  with  separated  milk  or  water,  or  that  some  portion  of  its 
normal  content  of  milk-fat  has  been  removed.  In  calculating  the  per- 
centage amount  of  deficiency  of  fat  the  analyst  shall  have  regard  to  the 
above-named  limit  of  320  per  cent,  of  milk-fat. 
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(c)  That  any  inilk  (other  than  Bkimtned,  separated,  or  condensed  milk)  the  total 
milk'Holida  in  which  are  less  than  12  per  cent.,  and  in  which  the  amount 
of  non-fatty  milk-Bolids  is  leas  than  8*5  per  cent.,  shall  be  deemed  to  be 
so  deticient  in  normal  constituents  as  to  raise  a  presumption,  until  the 
contrary  in  proved,  that  it  has  been  mixed  with  water.  In  calculating 
the  percentage  amount  of  admixed  water  the  analyst  shall  have  regard  to 
the  above-named  limit  of  So  per  cent,  of  non-fatty  milk-solids,  and  shall 
further  take  into  account  the  extent  to  which  tlie  milk-fat  may  exceed 
3*'25  per  cent. 

III.  That  the  artiticial  thickening  of  cream  by  any  addition  of  gelatin  or  other 
substance  shall  raise  a  presumption  that  the  cream  is  not  genuine. 

IV.  That  any  skimmed  or  separated  milk  in  which  the  total  milk-solids  are  leas 
than  9  per  cent,  shall  be  deomod  to  be  so  deficient  in  normal  constitnonU» 
as  to  raise  the  presumption,  until  the  contrary  is  proved,  that  it  baa  been 
mixed  with  water. 

V.  That  any  condensed  milk  (other  than  that  labelled  **  macbine-skimmed 
milk  "  or ''skimmed  milk,"  in  conformity  with  Section  11  of  the  Food 
and  Drugs  Act,  1899)  in  which  either  the  amount  of  milk-fat  is  less  thai 
10  per  cent.,  or  the  amount  of  non-fatty  milk-solids  is  less  than  20  pc 
cent.,  shall  be  deemed  to  be  so  detioient  in  some  of  the  normal  con« 
BtituentH  of  milk  as  to  raise  the  presumption,  until  the  contrary  is  prove( 
that  it  is  not  genuine. 
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115.  The  Committee  beg  farther  to  submit  the  following  expressions  of  opinioa 
ou  points  raised  before  them  in  evidence  : 

(a)  That  it  is  deairable  to  call  the  attention  of  those  engaged  in  the  administr 

tion  of  the  Food  and  Drugs  Acts  to  the  necessity  of  adopting  effect! 
measures  to  prevent  any  addition  of  water,  separated  or  condensed  milk 
or  other  extraneous  matter,  for  the  purpose  of  reducing  the  quality  of 
genuine  milk  to  any  limits  fixed  by  regulation  of  the  Board  of  Agricukore. 

(b)  That 'it  is  deairable  that  steps  should  be  taken  with  the  view  of  identifying 

or  "ear-marking"  separated  milk  by  the  addition  of  some  suitable  and 
innocuous  substance,  and  by  the  adoption  of  procedure  similar  to  that 
provided  by  Section  7  of  the  Food  and  Drugs  Act,  1899,  in  regard  to 
margarine, 

(c)  That  it  is  desirable  that,  so  far  as  may  be  found  practicable,  the  procedure 

adopted  in  collecting,  forwarding,  and  retaining  pending  examinationgH 
samples  of  milk  (including  condensed  milk)  and  cream  under  the  Food^ 
and  Drugs  Acts  should  be  uniform. 

id)  That  it  is  desirable  that,  so  far  as  may  be  found  practicable,  the  methods  of 
analysis  used  in  the  examination  of  samples  of  milk  (including  oondonsed 
milk)  or  cream  taken  under  the  Food  and  Druids  Acts  should  be  aoiform. 

(e)  That  it  is  deairaUle  in  the  case  of  condensed  milk  (other  than  that  lahellad 
**  machine    skimmed   milk "   or   *'  skimmed    milk,"   in   conformity    wil 
Section  U  of  the  Food  and  Drugs  Aot,  1H99).  that  the  lalntl  should  si 
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the  amount  of  dilution  required  bo  make  the  proportion  of  inilkrat  equal 

to  that  found  in  uccondensed  milk  containing  not  less  than  .^^^O  per  cent. 

of  milk- fat. 
(/)  That  it  is  desirahle  in  the  case  of  condensed  whole  milk  to  limit,  and  in  the 

case  of  condensed  machine-skimmed   milk,  to  exclude,  the  addition  of 

sugar. 
{(f)  That  the  ot^icial  standardising  of  the  measuring  veasels  oommeroially  used 

in  the  testing  of  milk  is  desirable. 

Mr.  8.  W.  Farmer,  though  he  signs  the  Ueport  generally,  makes  a  reservation,  as 
stated,  in  regard  to  *' seuHonal  limits."  He  holds  that  12  per  cent,  of  total  solids 
is  too  low  for  six  months  of  the  year,  and  that  ;^'2.j  per  cent,  of  fat  is  too  high  for  the 
sprtDg  months.  He  would  like  to  see  seasonal  limits  of  3  per  cent,  of  fat  and  ft-5  per 
ceot.  o!  non-fatly  solids  for  March,  April,  .May  and  June,  and  3-25  per  cent,  of  fat 
tad  H-5  per  cent,  of  non-fatty  solids  for  the  rest  of  the  year. 

Mr.  George  Barham,  in  his  minority  report,  differs  entirely  from  his  colleaguea 
00  the  main  points  regarding  whole  milk.  He  would  advocat<^>  a  limit  of  total  milk- 
solids  of  11*75  per  cent.,  with  3  per  cent,  of  fat  in  the  months  of  July  to  February 
inolasive,  lowered  to  2*7o  per  cent,  of  fat  in  the  months  of  March  to  June  inclusive. 
with  a  limit  of  H-ri  per  cent,  of  non  fatty  solids,  in  both  cases  alike. 

In  the  case  of  skimmed  or  separated  milk,  Mr.  Barhain  recommends  a  limit  of 
I9'T5  per  cent,  total  solids  instead  of  the  9  per  cent  recommended  in  the  majority 
nport. 

The  Report,  price  7id.,  can  be  obtained  from  Messrs.  Kyre  and  Spottiewoode, 
Kast  Harding  Street,  Fleet  Street,  i-^.C. ;  or  other  Government  publishers;  as  also 
the  Minutes  of  Kvidence,  Appendices,  etc.,  price  3&  Hd. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND    DRUGS   ANALYSIS. 

Bamschen's  Method  of  estimating  Fat  in  Uilk.  H.  L^ze.  {J^epert.  Phann., 
1901,  xiii.  [3],  1  .  through  Chem.  Zeii.  Jiep.,  1901,  52.)— This  procesH  has  been  inves- 
tigated by  Fouard,  and  the  present  author  considers  it  very  useful.  The  reagent 
its  of  H  grammes  of  potassium  hydroxide,  10  c.c.  of  ordinary  ammonia,  5o  c.c.  of 
^1  alcohol,  and  lo  o.c.  of  amyl  alcohol.  When  the  potash  has  dissolvod,  the  whole 
»  diluted  with  ammonia  to  100  c.c.  Thirty-six  c.c.  of  milk  and  10  c.c.  of  the  reagent 
tre  brought  into  a  flask  holding  50  or  60  cc,  the  neck  of  which  is  graduated.  The  flask 
it  placed  on  a  boiling  water-bath,  and  gently  agitated  at  intervals  for  about  twelve 
minutes.  Hot  water  is  then  added  till  the  liberated  fat  collects  in  the  graduated 
portion  of  the  neck,  and  its  volume  is  read  off  at  a  temperature  of  40'  C.  At  this 
point  the  specific  gravity  of  butter-fat  is  about  0*90.  F.  H.  L. 
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Tho  Compoaition  of  the  Juice  of  Certain  Fruits.  Truchon  and  Marl 
Claude.  (Jonni.  Pharm.  Chittu,  1901,  xiii.,  171-176.) — The  authors  have  aualy^ed 
the  juices  of  several  kiods  of  fruit  intended  for  the  manufacture  of  syrups,  etc.,  and 
have  obtained  the  following  resulte,  expressed  in  grammes  per  litre  : 
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Analyses  of  the  entire  fruits  (pulp  and  juice)  gave  the  following  results,  calcu- 
lated on  100  grammes : 
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0-115 
0-217 


0-06 
0-0« 

O-o; 


preflvnl 


None  of  the  juices  examined  contaiued  glucose. 

In  testing  for  salicylic  acid,  100  c.c.  of  the  sample  were  diluted  with  the 
volume  of  water,  and  about  2  c.c.  of  a  concentrated  solution  of  ferric  chloride  addi 
The  liquid  was  shaken  until  homogeneous,  about  10  grammes  of  calcium  carboni 
added*  the  precipitate  allowed  to  settle,  the  filtrate  extracted  with  ether,  and 
residue  from  the  extract  tested  with  dilute  ferric  chloride  solution.     Without 
treatment,  several  of  the  juices,  notably  that  of  the  strawberry,  ^ava  colour  react 
in  the  absence  of  salicylic  acid 

Of  the  natural  colouring  matters,  only  that  of  the  peach  was  soluble  in  ai 
ciacal  amyl  alcohol,  yielding  a  yellowish-red  colour,  which,  however,  did  not  dye 

The  authors  have  proved  that  the  natural  colours  cannot  be  confounded  with 
tar  or  other  added  colouring  matters,  such  as  archil,  logwood,  cochineal,  etc, 

C.  A.  M. 
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The  Composition  of  Belgian  Butter.  J.  Wauters.  (Bull,  de  la  Soc,  Behjc, 
%iv.,  453-470.) — In  discussing  the  new  Belgian  law  for  the  prevention  of  the 
adulteration  of  butter  with  margarine,  the  author  gives  a  resume  of  the  inveetiga* 
tion  made  by  the  Belgian  Govemnient  as  to  the  composition  of  the  butter  manu- 
factured in  that  country. 

The  butter  manufactured,  in  most  cases  under  the  supervision  of  an  inspector* 
by  fourteen  co-operative  dairies  and  thirty-three  wholesale  firms,  representative  of 
every  part  of  Belgium,  was  analysed  every  tifteen  days  for  a  year  (1897-98)  by 
two  different  chemists.     The  results  thus  obtained  were  as  follows  : 

In  the  case  of  the  fourteen  co-operative  dairies,  3:^0  samples  were  analysed 
between  October,  1897,  and  October,  1898,  and  the  following  variations  observed: 
Specific  gravity,  0  8G4  to  0  8686;  refractive  index  (Abbe-Zeiss).  40*2  to  46-7;  Meissl 
f»lne.  26-07  to  34*50  ;  Hehner  value,  85  to  8965. 

During  the  same  period  755  samples  taken  from  the  wholesale  firms  were 
analysed,  with  the  following  results  : 

...     0-8636  to  0-8684 
40  to  47 
to  36-85  {one  40-35)  for  693  samples, 
to  25-84  for    26 

to  24-96  for    16 

23-08  to  23-84  for      9 

19-8    to  23-0  for    11 

85-25  to  890  for  609 

89-0    to  89-90  for  139 

90-00  to  91-0  for      7 


Specific  gravity  .. 
Abbe-Zeiss  index 


Meissl  value 


Hehner  value 


(26 
250 
'  24-0 


Similar  investigations  were  also  made  with  the  butter  from  special  districts, 
ud  with  chat  of  special  firms  which  had  given  abnormal  results,  the  analyses  being 
continaed  to  the  beginning  of  1900.  The  majority  of  these  samples  gave  results 
analogous  to  the  majority  of  those  shown  in  the  preceding  tables. 

The  Commission  came  to  the  conclusions  that  as  a  rule  the  butters  giving 
abnormal  figures  were  derived  from  small  dairies  ;  that  these  abnormalities  were  of 
tDOet  frequent  occurrence  from  August  to  December;  and  that  they  disappeared 
daring  the  months  of  March,  April,  and  May.  C.  A.  M. 


The  Boteotion  of  Cinnamic  Add  in  the  Fresenoe  of  Bensoio  Aoid. 
JL  Joriaaen.  (Ann^  de  Chim.  Anal.,  1901,  vi.,  41-43.)— When  cinnamic  acid  i» 
ondiced  by  a  suitable  reagent,  it  is  converted  into  benzaldehyde,  which  can  readily 
ba  recognised  by  its  odour. 

Id  the  case  of  ofticial  benzoic  acid,  01  gramme  is  dissolved  in  5  c.o.  of  boiling 
irater,  and  0*1  gramme  of  potassium  permanganate  added. 

A  second  test  of  the  same  kind  is  based  on  the  combined  action  of  uranium  salts 
itid  light  upon  cinnamic  acid.  A  few  decigrammes  of  the  sample  are  mixed  with  a 
(bw  c.o.  of  a  5  per  cent,  solution  of  uranium  acetate  or  nitrate,  which  are  then 
Aipo^d  tu  the  light  in  a  stoppered  flask.  After  some  minutes  a  brown  deposit  of 
aranous  oxide  (?)  is  formed,  and  the  odour  of  benzaldehvde  will  be  observed. 

C.  A.  M. 
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Valuation  of  Jalap  Tubers.  O.  Schweisaiogar.  {Pharm.  C.  H.,  1901,  xlii., 
through  Chem.  Zcit.  Hep.,  1901,  14.) — Ten  grammes  of  the  finely-powdered  roots 
extracted  with  spirits  of  wine  for  twenty-four  hours  at  a  temperature  of  30* 
shaking  at  intervals.  Fifty  c.c.  of  the  liquid  are  drawn  off,  and  the  solvent  is 
evaporated.  The  resin  is  then  washed  with  warm  water  as  long  as  colouring-matter 
is  removed,  and  the  residue  is  dried.     The  results  are  concordant.  F.  H.  L. 


TOXICOLOGICAL  ANALYSIS. 


J 


A  Teat  for  Picrotoxin.  S.  S.  Minovici.  {Anu.  Pharm.,  1901,  vii.,  1;  through 
Chem,  Zcii.  liep.^  1901,  52.) — Anisaldehyde  is  a  very  delicate  and  charactormt^^l 
reagent  for  picrotoxin,  indicating  its  presence  not  only  when  alone,  but  also  in  tb^^ 
starchy  mass  of  the  fruit.  A  drop  of  sulphuric  acid  is  added  to  the  sample,  and  after 
(wo  minutes,  when  the  BafTron-yellow  colour  has  become  dietinot,  one  drop  of  a  20  per 
cent,  solution  of  anisaldehyde  in  absolute  alcohol  is  iatroduced.  A  dark-blue  violet 
ring  is  produced,  which  soon  changes  to  a  permanent  blue.  The  test  can  also  be 
applied  to  dilute  solutions  in  chloroform,  alcohol,  or  water;  but  the  liquids  should 
warmed.  The  limit  of  sensitiveness  is  1  :  2,000,  or  even  1  :  0,000.  Many  other  glu< 
sides  and  alkaloids  give  obscure  and  unimportant  colour  reactions  with  the  reagent] 
while  convolvulin  yields  a  oherry-red.  saponin  a  red-brown,  aconitioe  a  pale  rose,  aai 
veratrine  a  blue-red  or  indigo-blue  tint.  F.  U,  U 

Identification  of  Tropine.    8.  Vrevin.    (Ann.  Phann.^  1900,  vi.,511;  throi 
Clinm.  Zeit.   Pep.,   1901,   12.) — The  most  characteristic  property  of  tropine   is  tl 
ease  with  which  it  yields  crystalline  double  salts,  especially  doulile  chlorides  wil 
platinum  and  gold.     With  cadmium  potassium  iodide  in  a  weak  acid  solution  tropii 
gives  a  crystalline  precipitate  consisting  of  hexagonal  plates.      The  compound  ij 
relatively  soluble  in  water,  and  strong  solutions  are  necessary  to  obtain  it  ;  it  mel) 
above  200'  C.  to  a  clear  liquid.     With  a  faintly  acid  solution  of  phosphomolybdic 
acid  tropine  yields  a  yellowish  precipitate  of  microscopic  needles  entangled  togethei 
On   warming,  this  compound   turns  green   and  then   decomposes  without  lucltiDgJ 
These  two  reactions  readily  distinguish  tropine   from  the   four  principal  mydriatic 
alkaloids  of  the   Solauace/r^  as  they  give  with  cadmium    potassium   iodide  eithei 
umorphous  precipitates  or  crystalline  ones  of  quite  different  appearance,  and  will 
phosphomolybdic  acid  they  yield  amorphous  precipitates  only.  F.  H,   L 


ORGANIC  ANALYSIS 
On  the  Separation  of  Oleic  Aoid  from  other  Unsaturated  Acids.     J.  ItOtr- 
kowltBCh.     {Zcit.  jilt   Cnteisnch.  tier  Nahr.   und  OcnmKmiUtlj  1901.  iv..  62.) — Tl 
ftuthor,  replying  to  Farnsteiner  (ZeiLfilr  Untenuch  derNahr.  und  GemurtrUtUl, 
iii.,  037-539;  Analyst,  1900,  293),  states  that  iu  1899  experiments  were  undertal 
in  his  labosacory  with  the  object  of  testing  Farnsteiner's  method,  and  that 
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prcmng  ud satisfactory,  he  privately  communicated  the  results  to  Farnsteiner.  At 
the  aaone  time  he  sent  him  a  sample  of  the  oleic  acid  he  produces  od  a  large  scale  for 
examination  by  his  method.  As  Farnsteiner  found  in  this  sample  only  '23*5  per  cent 
of  oleic  acid,  the  author  coDsiders  his  strictures  upon  Farasteiuer's  method  were 
(ally  juBtiiied.  H.   H.   B.  S. 

A  Beply  to  the  foregoing  Hemarks  of  Lewkowitsoh.  K.  Farnsteiner. 
{ZetL  ihr  UtttersHch.  der  Nahr.  umt  (r€uus»mittcl,  1901,  iv.,  03-05.) — The  author 
contends  that  Lewkowitsch  has  misunderstood  his  meaning.  His  method  was  only 
intended  as  a  test  for  the  presence  of  oleic  acid,  and  was  so  described  iu  the  title 
of  (he  paper.  He  uever  at  any  time  claimed  for  it  that  it  was  a  complete  method 
iulapte<l  for  general  use  for  the  aeparatiou  of  oleic  acid  from  other  unsaturated  acids. 
He,  however,  explains  the  fact  that  he  found  only  *23-5  per  cent,  of  oleic  acid  in  the 
temple  sent  him  by  lewkowitsch  by  supposing  that  the  process  used  by  him  in  its 
preparation — heating  muttou-fat  under  pressure  with  lime  and  water  -does  not  yield 
s  pure  product.  H.  H.  B.  S. 


The  Characters  of  Oil  of  Akoe.  W.  Garsed.  {Pharm.  Journ.,  1000.  f'>91.) — 
The  oil  is  a  yellow  non-drying  fat  consisting,  at  ordinary  temperatures,  of  a  liquid 
and  of  a  sohd  granular  portion.  It  has  a  pecuUar  odour,  and  a  somewhat  unpleasant 
Uste.  It  consists  of  about  60  per  cent,  liquid,  and  40  per  cent,  solid  glycerides,  and 
10  per  cent,  of  free  fat-acids.  The  acids  contain  oleic  acid,  and  either  a  mixture 
ol,  or  near  homologues  of.  palmitic  and  stearic  acids.  In  the  following  tabic  the 
eonsiants  of  akee  oil  are  compared  with  those  of  olive  oil  and  palm  oil : 


■ 

Akee  Oil. 

Piilm  Oil. 

Olive  (Ji). 

■  specific  gravity 

99-100' C,  08.5 

r       9K^-99-C,.0H38(i 

lo-5^C.,  0'914-0-917 

f 

(Water  at  15-6 

C.== 

1.) 

Melting-poiDt 

ao^-ss*^ 

27-*-42-5'^ 

2-6° 

Solidifying-point     . . 

90= 

21-27^^ 

+  2''fco-4'=' 

Hchoer  value 

93 

94*2.97 

95-4 

Saponification  value 

194'6 

196'8202-5 

185-196 

Bwchert  value 

0  9 

0  5 

08 

Iodine  value 

491 

51-52-4 

81 -6-84  5 

,    Acid  value 

201 

Mix>:d 

Fatty  Aceds. 

— 

1 

AUmOU. 

P»lm  Oil. 

OHv»  Oil 

■  Specific    gravity    at 

■      99"C. 

0*8365 

08369 

0-843 

1 

(Water  at  15-6'' 

c.= 

^1.) 

■    Ueltingpoint 

42'-4r/' 

47-7-52" 

22-26^ 

H    Soli(iifying-point 

40^-38^ 

44^-46° 

21°-24^ 

H    S&ponification  value 

207-7 

206-5.207-3 

^^lodine  value 

58-4 

— 

861-902 

A.  G.  L. 

Toftt  for  Sesam^  Oil  in  Vegetable  and  Animal  Oils.     Tambon.     (.7,  Pharm. 
Otim,  1001,    xiii.,  [6],  57;    through    Cficm.  Zett.   hep,,    1901.   40.)— The  reagent 
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coDfiists  of  3  or  4  grammes  of  pure  dextrose  dissolved  in   100  grammes  of  hydr< 
chloric  acid.     In  a  stoppered  tube  7  or  8  c.c.  of  the  reagent  are  shaken  for  two  or 
three  minutes  with  15  co.  of  oil.  the  whole  is  heated  till  it  begins  to  boil,  shaken 
again,  the  tube  closed  and  allowed  to  cool.     The  sraalleBt  trace  of  sesame  oil  caus< 
the  liquid  to  appear  pink,  with  a  violet  cast,  which  quickly  changes  to  cherry-re< 
If  1  to  5  per  cent,  of  sesamt^  are  present,  the  colour  develops  in  a  few  miuubes  ;  win 
10  per  cent,  it  shows  immediately,  and  gradually  becomes  stronger.     The  reaotioi 
also  succeeds  with  fatty  acids.  F.  H.  L, 


Halphen's  Reaction  for  Cotton  Oil.     Presence  of  Cotton  Oil  in  Americi 
Lard.     P.  Soltsien.     [Zeiis.  vffentl,  Chem.,  1901,  vii.,  2o ;  through  Chcm.  Zeit.  HepJ^ 
1901,  52.) — In  consequence  of  Hatkow's  statements  and  his  own  investigations,  tl 
present  author  has  now  reverted  to  the  use  of  arayl  alcohol  in  this  test.     Ho  ad< 
20  per  cent,  of  a  1  per  cent,  solution  of  sulphur  in  carbon  I)i8ulphide  to  the  oil  or  fat^ 
and  then  introduces  about  one-half  the  total  volume  of  amy!  alcohol.     Tjight  at  fin 
hastens  the  appearance  of  the  colour  and  then  bleaches  it.  P.  11.  L. 


The  Oharaotoristica  of  Lipase.     J.  H.  Kastle  and  A.  S.  Loovenhart.     {Ame\ 
Cketn.  Journ.,  VdQO,  xxiv.,  491-525  ) — Ethyl  butyrate  is  so  rapidly  hydrolyj^ed  by 
lipase  that  it  can  be  used  to  measure  the  activity  of  the  enzyme. 

In  tlieir  experiments  the  authors  prepared  the  extract  of  lipase  by  macerating 
10,  20  or  60  grammes  of  the  fresh  pancreas  of  a  pig  with  coarse  white  sand. 
extracting  it  with  water  or  glycerin,  and  diluting  to  100  c.c.  In  L»ach  case  4  cc. 
water,  0-1  c.c.  of  toluene  (as  a  preservative),  and  0*26  c.c.  of  ethyl  butyrate  w< 
heated  for  five  minutes  at  40  C,  and  then,  after  the  introduction  of  1  c.c.  of  tt 
extract,  for  a  further  forty  minutes,  after  which  the  liquid  was  titrated  with 
potassium  hydroxide  solution. 

In  comparison  with  the  pancreas,  the  other  tissues  of  a  pig  showed  the  foUowi 
relative  degrees  of  activity;  pancreas,  10;  liver.  2*93;  kidney.  0-50;  submaxilJ 
gland,  0*36. 

Comparative  experiments  with  the  extracts  from  the  livers  of  other  animals,  i\ 
which  the  action  of  the  eniiyme  was  continued  for  fifteen  minutes,  gave  the  followii 
amounts  of  hydrolysis :  Pig,  8-66 ;  sheep,  4-77  ;  duck,  2*70 ;  ox.  220 ;  and  chioki 
1*95  per  cent. 

On  repeated  filtration  of  the  extracts,  the  lipase  is  almost  completely  removed 
from  the  liquid.  It  is  more  stable  than  is  usually  supposed,  and  the  extract  can  be 
kept  in  a  refrigerator  for  several  days  without  losing  itn  activity. 

Ethereal  salts  are  most  rapidly  hydrolysed  by  lipase  at  40°  C,  whilst  LI 
enzyme  is  destroyed  at  W-70^  C.  Most  of  the  common  antiseptics  are  injurioi 
and,  in  particular,  sodium  tiuoride.  hydrofluoric  acid,  and  acids  in  general. 

The  authors  find  that  the  velocity  of  the  reaction  is  not  proportional  to  the  actii 
mass  of  the  ethereal  salt,  but  is  nearly  so  to  the  concentration  of  the  eniiyme. 
ibe  case  of  ordinary  extracts  the  reaction  is  uob  complete,  though  it  is  praoiically 
when  very  active  extracts  of  the  enzyme  are  used,  or  when  the  proportion  of  eth< 
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ft&lt  is  very  stnal].     The  co-ei^otent  of  the  velcx^ity  is  not  constant,  but  decreases  with 
the  progress  of  the  reaction. 

By  means  of  lipase,  the  authors  have  effected  a  synthesis  of  ethyl  butyrate  from 
butyric  acid  and  alcohol,  and  from  this  conclude  that  the  action  of  the  enzyme  is 
rerersible.  They  consider  that  this  discovery  may  throw  light  upon  the  question  of 
th«  storage  and  utilization  of  fatty  reserve  material  by  plants.  C.  A.  M. 


I 


Kotea  on  the  Examination  of  Beeswax.     G.  Buchnor.     (Citem.  ZoiU^  11*01 
«T.,  "21  and  37.) — Valuation  of  wax  becomes  more  dillicult  when  the  Hiibl  constanl 
we  normal  or  nearly  so,  and  the  qualitative  tests  bint  at  impurities.     In  such  cases> 
th«  author's  process  {Cheni.  Z^iL^  1895,  xix.,  1422)  is  best  employed  to  ascertain  the 
"Buchner  number*';    Werder*8  recent  method  {loc.  ciU)  for  the  determination  of 
oeuiral  matter  can  also  be  recommended. 

Oc-casionally  the  constants  are  abnormal,  but  the  qualitative  tests  suggest  purity. 
In  general  the  limits  laid  down  by  Hiibl  and  Allen  (19  to  21,  78  to  76,  92  to  97, 
3*G  to  3'8)  are  correct ,  sometimes,  however,  one  obtains  175  to  21,  70  to  7S,  H7'Oto99. 
The  Boft  ligreeably-smellingGhedda  wax  (from  British  India  and  Bombay)  often  gives 
5-a;i,  88'35.  !K:J  68,  I7t>;  while  Ahrens  and  Hett  have  obtained  similar  figures  from 
btimble-bee  and  cicada  waxes.  Ten  per  cent,  of  Ghedda  wax  added  to  a  normal 
product  would  yield  acid  and  ester  values  IH-o'i  and  76*8  ;  20  per  cent,  would  show 
^  17-06  and  77*G;  50  per  cent.,  12*65  and  81*f37  ;  yet  each  would  bo  puro  wax. 
H  Afrio&nwax  also  gives  abnormal  constants.  The  author  has  received  a  sample  of 
^^^faib  from  Afrat,  near  Mogador.  When  this  was  purified  by  repeated  melting  it 
P^ve:  specific  gravity  at  15C.,  0-961  ;  melting-point.  64"  to  ti5  ;  solidifying-poiut, 
61—  iodine  value,  11-66;  and  the  average  Hubl  constants  19  92,  79  43,  99-35.  3-9a 
The  stearic  acid  tost  showed  a  slight  amorphous  deposit  in  twenty-four  hours,  as 
almoflt  all  African  waxes  do  :  but  no  foreign  matter  could  be  detected.  Chemically 
bleached  wax  of  undoubted  purity  sometimes  exhibits  a  high  acid  value,  as  the 
following  figures  indicate  :  93-19  to  26'23.  G9-00  to  73'93.  95-00  to  9H-4o,  270  to  3-20. 
It  is  clear  that  the  Hiibl  constants  are  no  longer  suHicient  by  themselves  to 
enable  the  parity  of  beeswax  to  be  judged  Qualitative  tests  must  also  be  employed. 
Tbe  presence  of  1  per  cent  of  stearic  acid  may  correspond  with  the  additiun  of  10  per 
cent,  of  •'  composition  ";  and  often  only  6  or  10  per  cent,  are  mixed  with  the  wax,  for 
even  this  small  amount  of  factitious  matter  represents  a  considerable  annual  protil 
to  the  manufacturer.  F.  H.   i*. 


INORGANIC    ANALYSIS. 

Determination  of  Small  Quantities  of  Silver  in  Sulphide  Ores.     A.  HoUard. 

\Uec,  Phys.  Chnn.,  1901.  v.,  55;  through  Cli^m.  Zcit.  itep.,  1901,  61.)— One  hundi 
l^nmnies  of  the  sample  are  dissolved  in  10  c.c.  of  strong  sulphuric  acid  and  300  c.o.  of^ 
ft  mixture  of  3  volumes  of  nitric  acid  of  36°  B.,  and  1  volume  of  hydrochloric  acid 
of  22'  B.     The  whole  is  evajMsrated    till  sulphuric  acid   fumes  have  nearly  disap- 
V«ftred,  and  taken  up  in  a  mixture  of  75  c.c.  of  water,  5  c.o.  of  hydrochloric  acid,  and 
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30  o.c.  of  nitric  acid  of  36\  (If  the  ore  contains  much  lead,  the  lead  sulphate  of  the 
residue  is  extracted  with  sodium  hydroxide  of  12'  lieaume.)  The  insoluble  matter  is 
filtered  off,  washed,  and  dissolved  in  potasBJum  cyanide.  The  solution  ie  diluted  to 
t2oO  c.c. — It  should  contain  2  per  cent,  of  cyanide — and  olectrolyzed  for  a  few  hoars 
with  a  current  of  O'Oo  arapore.  The  silver  is  taken  up  in  50  c.c.  of  nitric  acid  and 
'*)0  c.c,  of  water,  and  determined  by  Volhard's  method.  F,  H.  L. 


J 


Volumelric  Estimation  of  Mercuric  Chloride  in  Aqueous  Solution. 
Archetti.  {BoU,  Chmi,  Farm, ,  1900,  xxxix.,  705  ;  through  Chcm.  Zcit.  liep.,  I/JOl,  1  i.) 
— This  process  depends  on  the  formation  of  "white  precipitate"  when  mercuric 
chloride  is  treated  with  ammonia.  A  few  drops  of  alcoholic  phenolphthalein  ai<e 
added  to  the  mercury  solution,  and  decinorrual  ammonia  is  run  in  till  the  pink  colour 
is  permanent.  Each  c.c.  of  reagent  corresponds  to  0:271  gramme  of  corrosive 
bublimate.  F.  H.  L.     M 

A  ^ew  Method  of  Separating  Metals  of  the  Flatiniun  Q^roup.  Leidi^. 
(Joum.  Pharm,  Chim.,  1901,  xili.,  18-23.)  — The  industrial  methods  employed  for 
the  extraction  of  platinum  and  iridium  from  the  ore  leave  residues  which  contain 
various  rare  metals.  For  the  separation  of  these  the  author  recommends  the  follow 
ing  method,  based  on  the  characteristics  of  their  double  alkali  nitrites : 

/.  Elimination  of  Forcixjn  Metals  ant]  Conversion  of  Uu.  Platiinim  Metals  in, 
DoubU  Alkali  Nitritca. — The  residue  is  ignited  in  the  air  at  a  dull  red  heat,  anij 
reduced  in  hydrogen.     It  ie  next  treated  with  water,  then  with  hydrochloric  acidj 
and  again  reduced  in  hydrogen.     The  metallic  residue  is  mixed  with  twice  its  weigW 
of  sodium  chloride,  pulverized,  and  heated  in  a  current  of  dry  chlorine.     The  6xed 
and  volatilized  products  are  treated  with  a  large  excesn  of  water  acidulated  witl^H 
hydrochloric  acid,  in  which  process  nearly  the  whole  of  the  silver  chloride  is  ditasolved^l 
<by  means  of  the  sodium  chloride  present),  whilst  but  little  lead  chloride  is  dissolved. 

The  solution  is  partially  neutralized  with  sodium  carbonate  and  brought  nearly 
to  the  boiling-point.     Sodium  nitrite  is  now  introduced  httle  by  little  until  the  liquid^^ 
becomes  neutral  to  turmeric,  at  which  point  sodium  carbonate  is  added  until  th^H 
precipitate  no  longer  increases.     The  Uquid  is  then  boiled,  left  to  cool,  and  filtered. 

The  sodium   nitrite  precipitates  the  iron  as  sesquioxide,  and  the  gold  in  the. 
metallic  form.     The  sodium  carbonate  precipitates  all  such  metals  as  lead,  silv^ 
/inc,  tin,  bismuth,  copper,  etc.,  originally  present  in  the  mineral  or  introduced 
the  treatment. 

The  metals  of  the  platinum  group  remain  in  solution  as  double  nitrites,  hav  ii 
the  following  formula; : 


Nitrite  of  ruthenium  and  sodium 
„      of  platmum  „ 

of  palladium 
,.       of  iridium 

of  rhodium 


The  osmium  is  present  in  the  form  of  the  doable  chloride,  Osi 


Ra.(N0.),.4NaN0y 

I't('NO.>):..dNaNo.. 
I*d(NO'  ."    -^^   ^'0.„ 
lr,.(NO  'K 

Rh,(NU..)  I- 
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//.  Separation  of  t)ie  Platinum  Metals — Osmium.  Rut)wfiium.  —  The  nilritea 
mentioned  above  are  not  precipitated  either  by  alkalies  or  aUcali  carbonates. 
Sodium  hydroxide  is  added  to  their  solution,  and  a  current  of  chlorine  passed 
tbrau^li,  whilst  the  volatile  products  are  collttcted  in  water  coutainiug  alcohol. 
The  osintani  and  ruthenium  salts  are  thus  converted  into  the  volatile  peroxidts 
OsO^  and  KuO^.  At  the  end  of  the  operation  the  distillation  dask  is  slightly  heated 
to  expel  them  completely  with  the  steam.  The  alcohol  in  the  receiver  reduces  them 
to  the  metallic  state,  and  they  are  then  separated  from  each  other  by  Deville  and 
Debray'g  method  {Ann.  de  Chiin,  et  Pkys.  [5J,  Ivi.,  476,  4«0). 

Iridiuvi,  Hhodiurn. — The  residual  liquid  is  acidified  with  hydrochloric  acid  and 
boiled,  and  the  metals  reconverted  into  nitrites  by  the  addition  of  sodium  nitrite 
until  the  reaction  is  neutral  It  is  then  cooled  and  saturated  with  ammonium 
chloride.  This  yields  a  precipitate  of  the  double  nitrites  of  iridium  and  rhodium 
with  ammonium,  which  are  insoluble  in  solutions  of  ammonium  chloride.  The 
precipitate  is  collected  after  twenty-lour  hours,  and  repeatedly  treated  with  hot 
iiqua  regia  to  convert  the  nitntes  into  the  respective  chlorides  IrCl^  and  KL.C),,. 
The  aqua  regia  is  expelled  by  evaporation,  the  residue  taken  up  with  cold  chlorine- 
water,  and  the  solution  saturated  with  ammonium  chloride. 

The  iridium  is  precipitated  as  the  double  chloride  of  ammonium  and  iridium. 
This  is  collected,  dried,  mixed  with  its  own  weight  of  sodium  chloride,  and  heated  in 
ft  current  of  chlorine  at  440°  to  450°  C.  By  this  means  iridium  is  left  as  sodium 
iridium  chloride,  which  is  soluble  in  water,  whilst  any  rhodium  present  is  left  as  the 
anhydrous  sesquichloride.  which  is  insoluble  in  water. 

The  sodium  iridium  chloride  is  again  converted  into  the  ammonium  salt,  and 
ihe  latter,  when  reduced  by  hydrogen,  yields  metallic  iridium. 

The  filtrate  from  the  indium  precipitate  is  evaporated  to  incipient  cr3'Btalliza- 
tion.  The  crystals  which  then  separate  consist  of  a  mixture  of  ammonium  rhodium 
chloride  (Kh3Cl„.0NH^Cl)  and  ammo[»ium  chloride.  The  rhodium  Bait  is  converted 
into  the  doublu  nitrite  of  sodium  and  rhodium,  and  this  is  precipitated  as  the 
ainmoDium  salt.  (If  iridium  were  present,  its  corresponding  salt,  being  a  little  more 
Aoluhle,  would  be  left  in  the  mother  liquid.)  The  an^monium  rhodium  nitrite  is 
n^converted  by  hydrochloric  acid  into  ammonium  rhodium  chloride,  and  metallic 
rhodium  is  obtained  from  this  by  reduction  in  hydrogen. 

Platinum^  PaUadiutn. —The  solution,  after  the  removal  of  iridium  and  palladium, 
still  contains  double  nitrites  of  platinum  and  palladium.  It  is  evaporated  to  dryneaa 
after  the  addition  of  hydrochloric  acid  to  convert  the  nitrites  into  chlorides.  As  the 
UDOOot  of  sodium  chloride  present  would  interfere  with  the  precipitation  of  the 
{>Utinutn,  the  residue  is  reduced  in  hydrogen.  The  metallic  platinum  and  palladium. 
^ilh  possibly  traces  of  iridium,  are  washed  with  water,  dissolved  in  utjua  rci/ui,  the 
•olntioD  evaporated,  and  the  residue  taken  up  with  water.  The  liquid  is  placed  in 
A  flask,  which  it  nearly  tills,  the  air  expelled  by  means  of  a  current  of  carbon  dioxide, 
tnd  a  current  of  nitrogen  dioxide  passed  in  as  a  reducing  agent,  and  finally  expelled 
by  oarltoD  dioxide. 

The  solution  is  now  saturated  with  ammonium  chloride  and  Left  for  twenty-four 
t^un^  after  which  the  ammonium  platinum  chloride  is  collected,  recrystallized  once 
or  iwiee,  aod  reduced  in  hydrogen  to  metallic  platinum.  i 
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To  the  filtrate  ih  added  n)ercuric  cyaoide,  which  precipitates  the  palladium  as 
palladious  cyanide,  Pd(CN).,.  This  is  ignited,  and  the  residne  dissolved  in  nitric 
acid.  The  nitrate  is  converted  into  palladious  chloride,  and  thea  into  the  nitrite  of 
potassinni  and  palladium,  which  is  converted  into  the  double  chloride  of  potassium 
and  palladium,  and  crystallized.  This  salt  is  reduced  at  a  red  heat  in  hydrogen,  andj 
the  residue,  when  cooled  in  a  current  of  carbon  dioxide  and  washed  with  water 
remove  the  {K)tassium  chloride,  leaveB  metallic  palladium, 

In  the  course  of  this  treatment  any  iridium  is  converted  into  the  hydrati 
aesquichloride,  apd  is  not  precipitated,  C.  A.  M. 


Titration   of  Free  Alkali   in   Presence  of  Hypoohloritea,   Chlorates*    ani 
Chromatea.      H.  von   Hubor.     (Zats.  Elcctroch.,    1901,  vii.,   39G ;  through    Cici 
Ziti.  Bsp,f  1901,  32.) — The  hypochlorite  is  reduced  with  normal  sodium  sulphite 
sodium  thiosulpbate,  the  chromate  precipitated  with  barium  chloride,  and  the  free 
alkali  is  titrated  with  normal  hydrochloric  acid,  using  methyl  orange  as  indicator. 
If  large  quantities  of  alkali  metal  chromates  are  present,  the  barium  chromate  pre- 
cipitate should  bti  IJltered  ofl',  aud  an  alltiuot  portion  of  the  liquid  titrated- 

F.  n.  : 


APPARATUS. 

Apparatus  lor  Parallel  Titrations.     A.  Thilmany.     {Chcm.  ZeiL,  1901, 
115.) — The  titrating  vessels  in  this  apparatus  are  glass  cylinders  with  a  central  tube 

open  at  the  bottom,  and 
rising  to  the  level  of  the 
outer  part.  Through 
these  central  tubes  p 
metal  spindles  wi 
square  heads,  ou  whic 
ilrop     hori;;ontaI    cross 


JcBi 


pieces,  and  to  the  latte^| 


t^lass  stirrers  with  met 
caps  are  screwed.   These 
agitators   are  bent  ou: 
wards  at  their  base 
as  almost  to  touch  t 
walls  of  the  glass  vessels, 
while  their  upper 
revolve  clear  of 
burette  ends   and    ta 
The  central  uprights 
driven     by    ge&riDg 

belting  contained  in  the  box  ol  the  stand  from  any  convenient  prime  motor.     A? 

the  stirrers  travel  at  the  same  speed,  the  amount  of  agitation  in  all  the  vesaeliL 


] 
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[uniforui ;  and  the  whole  arrangement  becouies  apeci&lly  suitable  for  comparative 
experimeaCB  in  dyo-tosting,  etc.  The  apparatus  is  proteotud  as  a  "  Gebraacha- 
inuster.*'  F.  H.  L. 


m 


I 


A  Simple  Respirator.  A.  Junghahn.  {Ckem.  Zcit.,  lUOO, 
shown  by  the  sketch,  this  apparatus  in  made  of  glass,  with  two 
aulocDatic  valves,  the  expired  air  escaping  at  the  top,  and  that 
needed  for  inspiration  being  brought  from  behind  the  wearer 
throogb  the  rubber  tube.  A  brass  clip  closes  the  nostrils.  The 
device  is  equally  suitable  for  laboratory  or  industrial  purposes ; 
it  is  stated  not  to  impede  the  breathing,  and,  being  all  glass, 
is  not  itself  corroded  by  actd  vapours.  The  respirator  is  patented 
b  Germany,  and  may  be  procured  from  Kaehler  and  Martini, 
Berlin,  W.  F.   H,   I.. 
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REVIEWS. 

^DlR  GARBrSOBOKaANlHMEN  IN   DEH   ThEOKIE  VXD    PKAXIH    DEK  ALCOHOLOAHRUNaBOE- 

WER»E.     By  At.BKRT  Klockeu.     Stuttgart :  Max  Waag.     Price  U  marks. 

The  above  work,  which  is  dedicated  to  Dr.  Hansen,  of  Copenhagen,  will  be 
l^elr^med  by  chemists  and  all  others  concerned  with  the  alcoholic  feriiieutation  indus- 
It  is  divided  into  three  chapters,  the  first  of  which  gives  a  short  but  succinct 
Lut  of  the  principal  theories  of  fermentation  which  have  been  propounded  since 
iatrodaction  of  the  microscope.  The  second  chapter,  which  contains  a  descrip- 
tion of  the  apparatus  used  and  the  methods  employed  in  a  fermentation  physiological 
laboratory,  ia  a  very  important  one  from  a  practical  point  of  view.  The  author, 
hftving  acted  as  assistant  at  (^arlsberg  for  a  number  of  years,  is  able  to  give 
collectively  the  methods  employed  there — the  fountain-head,  as  it  were,  of  this  kind 
of  work;  though  those  employed  elsewhere  are  not  neglected.  Chapter  III.  contains 
a  description  of  the  chief  micro-organisms  met  with  in  the  alcoholic  fermentation 
iadustries.  Intermingled  with  the  above  subjects,  which  are  indicated  in  mere  out- 
\in%  much  information  of  an  interesting  and  valuable  nature  is  to  be  found,  such  as 
ilie  variations,  temporary  or  permanent,  that  can  be  artificially  brought  about  in 
the  Saccharornycetes,  etc.  The  directions  all  through  the  book  are  given  with  such 
olearnesa  and  minuteness  of  detail  as  to  render  the  work  eminently  adapted  for  seU- 
uiitruotion.  It  is  copiously  illustrated,  the  engravings  of  the  mioro-organiams  being 
ptrlicolarly  fine.  Not  the  least  valuable  feature  of  the  book  is  the  large  and  full 
sjaopsis  of  the  hterature  of  the  subject  given  in  the  appendix,  a  noteworthy  innova- 
tion belDg  the  addi&ion  of  short  abstracts  to  many  of  the  references,  which  give  the 
etWDtial  points  contained  in  the  treatises  or  papers  mentioned.  W.  J.  S. 
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A  Text-Book  ok  Uiiink  Analysis,  for  Studextb  and  pRACTmoNERs  of  Mson 
By  John  H.  Long,  M.S.,  ScD.     Price  $1-5  dollars. 

The  chief  fault  we  should  feel  incliaed  to  Bnd  with  this  book  is  that,  while 
scarcely  saf^iciently  comprehensive  for  the  specialist,  it  is  unnecessarily  full  for  the 
practitioner.  In  most  oases  the  various  tests  are  clearly  and  concisely  described,  and 
the  precautions  necessary  to  avoid  error  are  well  explained.  Unfortunately,  however, 
one  of  the  most  important  tests,  from  the  point  of  view  of  the  practitioner — viz.,  the 
coagulation  of  albumin  by  heat — is  by  no  means  well  described.  Filtration  before 
boiling  is  not  mentioned,  nor  the  well-known  expedients  for  contrasting  the  boiled 
with  the  unboiled  part  of  the  urine,  and  the  best  way  of  viewing  the  urine  is  also  left  to 
the,  perhaps  inexperienced,  experituenter.  Attentioti  to  these  points  greatly  increasea 
the  delicacy  of  the  test.  The  various  tests  for  sugar  are,  on  the  whole,  well  described. 
We  are,  however,  of  opinion  that  Trommer's  test  might  well  have  been  omitted;  for, 
unless  applied  with  the  greatest  care,  it  is  more  apt  to  conceal  than  to  reveal  the 
presence  of  sugar.  If  it  is  to  be  used  at  all,  the  urine  should,  after  the  addition  of  the 
sulphate  of  copper,  be  filtered  before  boiling.  The  directions  for  the  estimation  of 
urea  by  hypobromite  also  leave  something  to  be  desired.  All  the  apparatus  described, 
with  the  exception  of  Huefner's  original  one,  are  only  makeshifts,  and  in  using  them 
much  time  has  to  be  wasted  to  allow  the  apparatus  to  fall  to  the  temperature  of  the 
room.  Also,  why  waste  nearly  a  whole  page  in  describing  the  Doreiiius  apparatus,  in 
which  the  author  himself  does  not  seem  to  believe? 

The  book  is  well  printed,  on  good  paper,  and  is  cominendably  free  from  printer'* 
errors.  A.  D. 
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To  the  Corporation  of  tktt  City  of  London, 

The  Citv  Analvstship. 

The  Couneil  of  the  Society  of  Public  Analysts  view  with  regret  the  terms  oflSsi 
by  the  Corporation  of  the  City  of  London  in  respect  of  the  appointment  of  CI 
Analyst. 

These  terms,  in  the  opinion  of  the  Council,  are  very  inadequate,  especially 
regard  to  analyses  of  water,  and,  in  view  of  the  increasing  responsibilities  Lhrown 
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at  the  same  time  remuneratively  performed. 

The  Council  regret  that  a  body  so  important  as  the  Corporation  of  the  City  of 

Ijondon,  instead  of  giving  a  man  of  the  highest  standing  a  remuneration  wortf 

his  position  and  attainments,  should  have  encoura;^ed  a  system  of  competition  k: 

profedbional  chemints  to  secure  a  prominent  position  without  regard  to  the  adequat« 

remuneration  of  their  services. 

Vour  obedient  servants, 

Edwaud  Bevak  I  „       i., 
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PROCEEDINGS   OF  THE   SOCIETY   OF   PUBLIC   ANALYSTS. 

The  monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  April  3,  in 
the  Chemical  Society's  Rooms.  Burlington  House. 

In  the  absence  of  the  President  through  indisposition,  Mr.  Otto  Hehner  occupied 
the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Professor  T.  E.  Thorpe,  C.B.,  D.Rc,  F.R.S.,  was  elected  an  honorary  member  of 
tbe  Society ;   and  Messrs.  H.  Wippell  Gadd  and  Albert  H.  Mitchell,  B.Sc,  w( 
deoied  members. 

A  certificate  of  proi)osal  for  election  to  membership  in  favour  of  Mr.  John 
Webster  was  read  for  the  second  time. 

The  following  papers  were  read :  "  On  the  Maumen^  Test  for  Oils,"  by  C.  A 
Mitchell,  B.A  ;  "  Some  Arsenic  Estimations  relating  to  Malt  Kilns,"  by  Thomas 
Fairley  :  "  On  Gutzeifs  Test  for  Arsenic/'  by  F.  C.  J.  Bird  ;  and  "  The  Aeration  Test 
for  Effluents,"  by  S.  Kideal.  D.Sc. 


COMPOSITION  OF  DUTCH  BUTTER. 
Bv  John  Cl.\bk.  Ph.D. 


J 


(Head  at  th^;  Meeting,  February  5,  1901.) 

rG  the  last  five  years  I  have  had  occasion  to  analyse  a  large  number  of  butters^ 
of  which  are  certified  by  the  importers  as  being  derived  from  factories  in  Fries- 
Ujad,  a  province  in  tbe  north  of  the  Netherlands,  in  which,  I  understand,  no 
omrgarine  is  manufactured.  As  each  sample  represents  a  shipment,  I  have  thought 
H  would  be  of  some  interest  to  publish  the  results  which  I  have  obtained,  to  show  the 
extent  to  which  the  volatUe  acids  in  the  fat  may  fall  in  butters  the  genuineness  of 
which  seems  to  he  beyond  question.  All  the  results  were  obtained  by  Leffmanu 
and  Beam's  alkali-glycerin  process^  which,  in  my  opinion,  is  quite  as  accurate  as  the 
Beichert-W^ollny  method  and  more  expeditious.  A  blank  was  made  with  the  alkali- 
glycerin,  and  the  distillation  was  carried  to  about  one-fourth  of  the  original  volume. 
In  most  cases  I  employed  a  slight  cxoess  of  sulphuric  acid  to  decompose  the  soaj),  but 
[  have  found  by  numerous  experiments  that  the  same  results  are  obtained  when  a 
eoosiderable  excess  of  phosphoric  acid  is  used  for  this  purpose.  The  volatile  acids, 
att«r  deducting  the  blank,  are  given  in  their  equivalent  of  butyric  acid  : 
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Number  oi 
Hamplet. 

VoLATitB  Acids  Pkr  Cent, 

Year.        Month. 

Average. 

Maximuin. 

Minimum, 

1896    January 

3 

4-90 

5-06 

4-80 

February 

5 

5-17 

5-52 

4*80 

March 

4 

5-50 

5-57 

5-44 

April  ... 

1 

6-54 

May   ... 

2 

5-27 

5-36 

5-18 

June  ... 

...     None 

July    ... 

3 

5-26 

5-29 

513 

August 

4 

5-37 

5-50 

6-24 

September 

. . .     None 

October 

1 

4-76 

November 

1 

4-70 

December 

1 

6-34 

1897    January 

1 

4-90 

February 

...        3 

6-37 

5-72 

4-99 

March 

1 

4-96 

April  ... 

...     None 

May    ... 

2 

5-50 

5-72 

5-28 

June  ... 

2 

5-45 

5-54 

5-36 

July    ... 

...    None 

August 

1 

5-44 

September 

...     None 

October 

1 

5-00 

November 

2 

4-73 

4-90 

4-57 

December 

1 

5-60 

1898    January 

. . .     None 

February 

2 

514 

5-18 

510 

March 

...     None 

April  ... 

...     None 

May   ... 

. . .     None 

June  ... 

5 

5-55 

5-90 

5-01 

July    ... 

1 

4-84 

August 

2 

5-16 

5-48 

4-85 

September 

3 

4-96 

5-08 

4-81 

October 

4 

4-79 

5-01 

4*45 

November 

9 

4-88 

6-14 

4-62 

December 

2 

4-97 

615 

4-80 

1899    January 

...        2 

6-15 

5-20 

5*10 

February 

1 

5-15 

March 

2 

6-74 

5-86 

5*63 

April  ... 

3 

5*88 

606 

6*80 

May  ... 

1 

5-90 

June  ... 

...     None 

July    ... 

1 

5-60 

■ 

August 

8 

6-16 

5-83 

4-84 

September 

8 

5-16 

5-20 

606 

October 

4 

4-92 

512 

4*71 

November 

6 

4-77 

504 

4*43 

Deoember 

...     None 
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Number  of 
Somplea, 

Averftgt:. 

Maximum. 

M-immom. 

1 

5-20 

2 

515 

6-20 

510 

3 

5-B5 

5-9fi 

5-40 

5 

5-56 

5-80 

5-30 

None 

3 

5-45 

5-74 

5-30 

1 

512 

4 

5-12 

5-35 

4-77 

IG 

4-80 

5-17 

4-45 

29 

4-7fi 

5-26 

4-35 

34 

4-67 

516 

4-20 

3 

4-76 

4-86 

4-64 

^^^^_  Volatile  Auids  Pm  Oekt. 

Year.        Mnoth. 

1900    January 
February 
March 
April    . . 
May  ... 
June  ... 
July    ... 
Augusb 
September 
October 
November 
December 

Tbe  above  analyses  indicatu  that  the  volatile  acids  in  Friesland  butter  by  this 
method  are,  on  an  average,  5*17  per  cent.  On  seven  occasions  they  fell  below  4*5  per 
cent.,  bat  in  several  of  these  cases  I  have  been  able  to  prove  the  genuineness  of  the 
batter.  In  1S98  the  sample  giving  4*45  per  cent,  of  volatile  acids  was  reported  an  of 
doubtful  purity,  and  for  the  satisfaction  of  the  importers  T  was  requested  to  send 
aomeone  to  visit  the  factory  in  which  the  butter  was  made.  For  this  purpose  I 
Dominated  Mr.  B.  A.  van  Ketel,  analyst  in  Amsterdam,  who  forwarded  to  me  a 
a&mple  of  butter,  which  ho  certified  was  churned  in  his  presence,  and  a  portion  of  the' 
cream  from  which  it  was  made.  The  analyses  of  the  fat  of  each  of  these  gave  the 
following  results : 

Butt«r  Fat.  Cremra  Pnt. 

Volatile  acids  per  cent.  4  42  4-4o 

In  October  of  last  year  two  samples  of  butter  from  different  factories  showing 
1-35  per  cent,  of  volatile  acids  were  also  reported  as  of  doubtful  purity,  and  to  satisfy 
the  importers  I  again  asked  Mr.  van  Ketel  to  visit  these  factories,  and  send  me 
tamples  of  tbe  butter  and  of  the  cream.  On  analysis  the  fats  uf  these  gave  the 
following  results  : 

Volatile  acids  per  cent. 

In  November  two  of  the  butters  gave  only  4*2  and  4*22  percent,  of  volatile  acids, 
uid  although  I  had  no  opportunity  in  these  cases  of  examining  certified  samples  from 
tile  chom.  I  received  a  letter  from  Dr.  K.  H,  M,  v.  d.  Lande,  Director  of  the  Govern- 
(ueat  Agricultural  Station  at  Hoorn,  stating  that  on  November  10  he  had  analysed  a 
ttmple  of  butter  from  the  same  Factory,  taken  from  the  churn  in  presence  of  witnesses, 
Lod  that  he  found  it  to  contain  4- 19  per  cent,  of  volatile  acid,  calculated  as  butyrio 
Acid. 

The  above  results  indicate  that  the  poverty  in  volatile  acid  in  these  cases  is  not 
<iao  to  adulteration,  but  to  natural  causes,  and  this  seems  to  take  place  mainly  from 
^bout  the  middle  of  September  till  the  middle  of  November,  and  is  said  to  be  due  to 
»b«  exposure  of  the  cattle  to  the  cold,  combined  with  indifferent  feeding,  as  the  pro- 
portion of  volatile  acid  gradually  increases  after  the  cattle  are  housed. 


No.  1. 

No.  1. 

Nc.  2. 

Nn.  2. 

Batter. 

Oraam. 

butter. 

Cream. 

4-30 

4-35 

4-33 

4  33 

11« 
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Mr.  Hehkek  said  that  it  was  very  difFiuull  to  discuss  such  a  paper  as  this  in  the 
absence  of  the  author.  He  would  have  liked  to  ask  what  the  author  meant  when  he 
spoke  of  volatile  acida.  He  gathered  that  the  process  used  was  practically  the 
Wollny  prooeas,  excepting  that  the  saponification  was  carried  out  according  to  Leff- 
mann'B  method,  with  aodium  hydroxide  and  glyceria  It  was,  however,  practioally 
impossible  to  distil  ofT  completely  the  volatile  fatty  acids,  and  as  no  correctioa 
appeared  to  have  been  made  for  that  portion  of  the  acids  which  did  not  distil  over, 
the  figures  would  be  simply  the  Wollny  figures,  multiplied  by  a  factor  for  conversion 
into  percentages  of  volatile  fatty  acids.  Unfortunately,  the  results  of  such  processes 
were  ordinarily  recorded,  not  in  percentages  of  volatile  fatty  acids,  but  in  c.c.  of  deci- 
Dormed  alkali  neutralized  by  a  given  quantity  of  butter.  It  would  have  been  much 
more  satisfactory  if  a  system  of  the  kind  followed  in  this  paper  had  been  adopted 
fi*om  the  first :  aa  it  was,  it  was  almost  impossible  to  form  any  opinion  on  the  figures 
as  they  stood.  For  many  years  past  the  Dutch  butter  importers  had  been  up  in 
arms  every  November  against  analysts  in  England  who  condemned  samples  repre- 
senting consignments  of  Dutch  butter,  wliicb  were  said  to  be  perfectly  genuine. 
There  was  no  doubt  that  this  state  of  things  was  in  a  great  measure  due  to  the  fact 
that  in  Holland  the  calving  of  the  cows  was  managed  in  a  preposterously  bad 
manner.  The  cows  somehow  or  other  were  allowed  to  get  dry  all  at  the  same  time, 
and  consequently  all  at  the  same  time  to  reach  a  condition  in  which  the  fat  of  their 
milk  was  quite  abnormal  in  composition.  This  occurred  at  about  the  end  of  October 
or  the  beginning  of  November,  just  at  the  same  time  at  which  the  change  took  place 
from  the  open  air  to  stall  feeding,  a  change  which  deeply  affected  the  composition  of 
the  butter-fat.  Taking  these  two  circumstances  together,  it  might  very  well  happen, 
apart  from  any  question  of  fraud,  that  the  butter  might  analyse  abnormally ;  but  a 
such  fluctuations  would  occur  if  the  Dutch  farmers  chose  to  arrange  that  the  calvin, 
of  their  cows  was  fairly  divided  over  the  year,  as  was  the  case  in  any  country  where 
farming  was  reasonably  conducted,  and  if  they  stabled  their  cows  rather  earlier  ihao 
hitherto.  He  understood  that  this  matter  was  now  being  discussed  by  the  more 
intelligent  of  the  Dutch  farmers  themselves.  Asa  result  of  thia  unfortunate  manage- 
ment, and  the  difiiculties  which  arose  in  consequence,  Dutch  butter  had  become  dis 
credited  to  such  an  extent  that  the  Belgian  Government  now  enacted  that  no  butter 
should  be  exported  from  Belgium  which  gave  a  Reichert-WoUny  figure  lower  than  i 

Mr.  Bkvan  said  it  seemed  quite  clear  that  the  process  which  Dr.  Clark  had  used 
was  analogous  to  the  Reichert-WoUny  process,  and  be  thought  it  quite  right  to 
assume,  therefore,  that  the  figures  were  comparable  with  the  Reiohert-Wotlny  figures 
expressed  in  terms  of  c.c.  of  decinormal  alkali. 

Dr.  DvKii  said  that  he  would  have  liked  to  ask  Dr.  Clark  to  restate  these  fi 
in  what  were  now  the  usual  terms.  He  thought  that  Mr.  Hehner's  view  was  probabl 
correct  as  to  the  curious  arbitrary  method  of  statement  which  was  used  in  th 
Heichert  process  ;  but  that  method  of  statement  waa  now  so  universally  adopted  th 
it  did  not  seem  desirable  to  change  it.     He  did  not  agree  that  it  would  be  better 
state  the  results  in  terms  of  the  volatile  acids,  for,  in  speaking  of  percentages 
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volatile  acids,  the  calculation  was  made  on  the  assumption  (which  of  course  was  also 
arbitrary)  that  the  volatile  fatty  acids  all  consisted  of  butyric  acid,  which  was  not  the 
case;  whereas  the  Reichert  figure  was  at  least  a  statement  of  fact,  vj/..,  that  acertain 
quantity  of  butter  yielded  under  certain  circumstances  a  quantity  of  volatile  fatty 
acids  represented  by  a  certain  quantity  of  standard  alkali. 

(The  following  reply  to  some  of  the  points  in  the  discussion  has  been  received 
from  Dr.  Clark.— Ed.) 

The  "  volatile  acids  '*  are  stated  in  terms  of  butyric  acid,  and  are  calculated  from 
the  Heichert-WoUny  figures.  They  represent  the  volatile  acids  distilled  over,  nvt  the 
total  volatile  or  butyric  acid.  This  is  the  manner  in  which  I  always  report  my  butter 
analyseB)  and  is  one  more  easily  understood  by  a  court.  The  process  employed  is 
analogous  to  the  R  ichert-WoUny  process,  and  the  results  given  can  bo  converted  into 
the  Reichert-Wollny  figures,  expressed  in  terms  of  c.c.  of  decinormal  alkali,  hy 
tuDhiplying  the  volatile  acids  by  5*682.  In  this  way  it  will  be  found  that  4 '4  per  cent, 
of  butyric  or  volatile  acid  corresponds  to  the  Reichert-Wollny  figure  2o. 
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THE    PHYSICAL   STATE   IN    WHICH   FAT   EXISTS   IN    CREAM 

By  H.  Droop  Richmond,  F.I.C,  and  Silvester  Oliffb  Richmond. 

{Read  at  the  Meetbig^  Fchj-uartf  5,  IWl.) 

OiTB  of  US  has  already  shown  that  there  is  a  distinct  change  of  density  of  cream  ab 
about  the  melting-point  of  the  fat  ('•  Dairy  Chemistry,"  Appendix  A.,  pp.  338-341) ;  it 
was  further  shown  that  separated  milk  exhibits  no  such  change,  and  that  the  expan- 
ma  of  the  fat  in  cream  agrees  with  the  expansion  of  butter-fat,  assuming  that  it  is 
bquid  above  its  raelting-i^oint  and  solid  below  that.  Th^  is  true  of  cream  that  has 
boen  kept  for  some  hours  at  a  low  temperature,  and  does  not  hold  with  cream  that 
has  been  heated  and  rapidly  cooled  ;  the  density  results  point  to  the  assumption  that 
thd  solidification  of  the  fat  is  a  process  which  goes  on  only  slowly. 

As  the  density  gives  only  iudirect  evidence,  and  as  it  has  been  concluded  by 
Beveral  authorities  that  the  fat  in  milk  is  always  hquid,  we  have  thought  it  desirable 
to  study  the  question  in  Einother  way. 

If  a  body  is  receiving  heat  from  any  source,  the  rate  of  rise  of  temperature  will 
depend  (a)  on  the  difference  of  temperature,  and  (6)  on  the  specific  heat -capacity ; 
if  at  any  point  a  change  involving  absorption  or  evolution  of  heat  takes  place,  the 
curve  of  temperature  will  show  discontinuity  at  that  point,  and  if,  in  addition,  the 
change  causes  an  alteration  of  specific  heat-capacity,  there  will  not  only  be  dis- 
continuity, but  also  a  change  of  curvature  at  that  point. 

As  it  is  extremely  unlikely  that  the  specific  heat  capacities  of  solid  and  Liquid 
fU  are  the  same,  we  should  expect  to  find  a  change  of  the  rate  of  heating  at  the 
'uelting-point  of  fat. 

The  method  adopted  was  to  place  about  20  c.o.  of  cream  in  a  tobe  in  which  were 
*  thermometer  reading  directly  to  -j^^ "  C,  and  by  estimation  to  -j-Ji^*  C,  and  a  stirrer  ; 
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TABTiF.  I. 

Sbbibb  I.— 

Wbll-oooziBd  Cbbah 

A. 

,      B. 

0. 

D. 

K 

F. 

0-25 

17-28 

82-80 

1-9180 

0-0085 

0-0081 

0-6 

17-96 

82-13 

1-9146 

00040 

0O092 

0'75 

18-70 

81-38 

1-9105 

0-0043 

0-0099 

1-0 

19-50 

80-58 

1-9062 

1-26 

20-25 

79-83 

1-9022 

00040 

0O093 

1-5 

21-10 

78-98 

1-8975 

0-0047 
0-0041 

0O107 
0O095 

1-76 

21-86 

78-23 

1-8934 

0-0044 

0O099 

2-0 

22*62 

77-46 

1-8890 

0O046 

0O108 

2-26 

23-45 

76-63 

1-8844 

0O046 

0O106 

2-5 

24-25 

75-83 

1-8799 

0-0049 

0O112 

2-75 

2510 

74-98 

1-8750 

0-0048 

00110 

30 

25-92 

74-16 

1-8702 

3-25 

26-70 

73-38 

1-8656 

0-0046 
0-0047 

0O106 
0O107 

3-5 

27-48 

72-60 

1-8609 

0-0044 

0O102 

3-75 

28-22 

71-86 

1-8565 

40 

29-02 

71-06 

1-8517 

00048 

00114 

4-25 

29-90 

70-18 

1-8482 

0-0053 

0O124 

4-6 

30-70 

69-38 

1-8412 

0-0050 

0O115 

4-76 

31-43 

68-65 

1-8366 

0O046 

0O106 

5-0 

32-21 

67-87 

1-8317 

00049 

0-0114 

5-25 

3303 

6705 

1-8264 

0-0053 

0-0122 

55 

33-76 

66-32 

1-8216 

0-0048 

00110 

5-75 

34-49 

65-59 

1-8168 

0-0048 

0-0111 

6-0 

35-32 

64-76 

1-8113 

0-0056 

0O127 

6-25 

3614 

63-94 

1-8058 

0O055 

0-0127 

6-5 

36-84  (?) 

63-24 

1-8010 

0-0048 

0O110(? 

6-75 

37-68 

62-40 

1-7952 

0O058 

0O140{? 

7-0 

38-49 

61-59 

1-7895 

0-0057 

0O131 

7-25 

39-26 

60-82 

1-7840 

0-0055 

00126 

7-5 

39-95 

60-13 

1-7791 

0O049 

0-0114 

7-76 

40-65 

59-43 

1-7740 

0-0051 

00117 

80 

41-43 

58-65 

1-7683 

0-0057 

00132 

8-25 

4210 

57-98 

1-7633 

00050 

0O115 

8-5 

42-84 

57-24 

1-7577 

0O056 

00128 

8-75 

43-56 

56-52 

1-7522 

0-0055 

0O127 

9-0 

44-29 

50-79 

1-7466 

0-0056 

00132 

9-25 

4503 

5505 

1-7408 

0O058 

0O133 

9-5 

45-69 

54-39 

l-73o5 

0-0053 

00121 

9-76 

46-35 

53-73 

1-7302 

0O053 

0O122 

10-0 

4700 

5308 

1-7249 

0-0053 

0O121 

10-25 

47-70 

52-38 

1-7192 

0-0057 

0O133 

10-5 

4831 

51-77 

1-7141 

0O051 

0O117 

10-76 

48-93 

6116 

l-70t>8 

0-0063 

ooiao 

11-0 

49'62 

60-46 

1-7029 

00069 

0O136 

11-35 

50-26 

49^ 

1-6976 

ooa57 

00136 

Uif 

6066 

49-23 

1-6933 

00063 

00131 
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Sbbibs  11. — Hbatbd  Cbbam. 


A. 

B. 

a 

D. 

B. 

F. 

0-25 

17-95 

82-13 

1-9145 

0-0045 

0O104 

0-5 

18-80 

81-28 

1-9100 

00049 

OOlll 

0-76 

19-70 

80-38 

1-9051 

0O047 

OOllO 

10 

20-58 

79-50 

1-9004 

0-0048 

OOllO 

1-25 

21-45 

78-63 

1-8956 

0-0049 

0O112 

I'fi 

22-33 

77-75 

1-8907 

0-0050 

0O116 

K5 

23-22 

76-86 

1-8857 

0*0060 

0O115 

20 

24-10 

75-98 

1-8807 

0-0049 

0-0113 

2-25 

24-96 

.    75-13 

1-8758 

0-0065 

0*0127 

2-5 

25-90 

74-18 

1-8703 

0*0060 

0-0115 

2-75 

26*75 

73-33 

1*8653 

00053 

0O121 

30 

27-63 

72-45 

1-8600 

00063 

0O125 

3-26 

28-52 

71-56 

1-8547 

0-0056 

00131 

3-5 

'  29-45 

70-63 

1-8491 

0O066 

0O122 

3-75 

30-31 

69-77 

1-8436 

0-0054 

0-0127 

40 

31-19 

68-89 

l*aSR2 

0-0058 

0O134 

4-26 

3211 

67-97 

1*8324 

0-0054 

0O121 

4-5 

32-93 

67-15 

1-8270 

0-0058 

0*0135 

4-75 

33-83 

66-25 

1-8212 

0-0057 

0O130 

50 

34-69 

65-39 

1*8155 

00065 

00128 

S-iS 

35-52 

64-56 

1-8100 

0-0066 

0O125 

5-5 

36-32 

63-76 

1-8045 

0*0068 

0O136 

5-75 

37-18 

62-90 

1-7987 

00054 

0O123 

60 

37-95 

62-13 

1-7933 

0*0052 

0-0120 

6-25 

38-69 

61-39 

1-7881 

0-0055 

00128 

6-5 

39-46 

60-62 

1-7826 

0-0055 

00128 

6-75 

40-23 

59-85 

1-7771 

0*0053 

00121 

70 

40-95 

5913 

1-7718 

this  tube  was  fixed  iaside  a  secoad  wider  tube  immersed  in  boiling  water,  the 
temperature  of  which  was  noted ;  the  cream  was  kept  constantly  stirred,  and  read- 
ings of  the  thermometer  were  made  every  fifteen  seconds. 

The  chief  source  of  error  is  due  to  the  lag  of  the  thermometer,  which  will,  of 
coarse,  decrease  as  the  rate  of  rise  of  temperature  becomes  less.  Other  sources  of 
error  are  imperfect  stirring,  which  was  guarded  against  by  as  vigorous  a  motion  as 
possible,  and  the  difficulty  of  estimating  the  temperature  of  the  exposed  thread  of 
mercury,  as  this  was  not  constant  throughout.  The  last  source  of  error  is  not  so 
serious,  as  the  total  correction  up  to  40"  is  small,  and  a  fairly  large  error  in  estimating 
the  temperature  of  the  bath  is  not  important.  The  maximum  error  does  not,  we 
think,  exceed  O-l*  C. 
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Two  series  of  estimations  were  made  :  Series  1  with  cream  that  had  been  kept  in 
an  ioe-aafe  for  eighteen  hours,  and  Series  2  with  cream  that  had  been  heated  to 
•50*  C.  and  cooled  down  to  15°  as  rapidly  as  possible ;  the  cooling  occupied  about  a 
quarter  of  an  hour. 
■  In  Table  1  are  given  :  A,  the  time  of  reading:  B,  the  corrected  temperatures; 

Ct  the  differences  between  the  temperature  of  the  cream  and  that  of  the  water 
(100-08*  C.) .    D,  the   logarithms  of    the  figures  in  column  C;   E  the  dilTerentialft' 
of  the  figures  in  column  D  :  and  F,  the  difTerenoes  between  consecutive  figures  in 
oolamo  B,  divided  by  the  figures  in  column  C. 

We  have  plotted  out  on  the  plate  ^'  the  dgures  in  columns  B  and  D  against  those  I 
in  column  A. 

An  inspection  of  the  cun'es  shows  the  following : 

L  The  curve  of  temperatures  is  continuous  with  the  heated  cream,  but  is  dis- 
continuous with  the  cooled  cream  ;  the  point  where  discontinuity  takes  place  is 
about  33*  C. 

2.  The  curve  of  the  logarithms  is  nearly  a  straight  line  with  the  heated  creami 
And  shows  no  well-marked  break  {if  any  ab  allj ;  with  cooled  cream,  on  the  other 
hand,  the  curve  can  ouly  be  expressed  by  two  straight  lines,  with  a  well-marked 
break  at  about  34^  C. 

It  is  significant,  though,  considering  the  magnitude  of  the  sources  of  error,  not 
absolutely  conclusive,  that  the  rate  of  rise  of  temperature  of  cooled  cream  falls  off 
about  33^-34",  as  shown  by  the  smaller  figures ;  at  these  temperatures,  in  columns 
E  and  F,  no  falling  off  is  noticed  with  heated  cream. 

We  have  also  calculated  the  temperature  (Table  II.)  at  which  the  cream  should 
be  for  each  quarter-minute  by  a  formula  of  the  type  log.  (t^-  t)  =  K-^o%  where 
r=time,  i,  the  temperature  of  the  water,  and  t  the  temperature  of  the  cream.  Wo 
have  had  to  use  two  formulae  in  Series  X,  (a)  for  the  lower  branch  and  (b)  for  the  upper 
branch :  the  constants  c  =  001948  and  002172  respectively.  One  formula  suffices  for 
Series  2,  with  a  constant  o  =  0'0'218H.  The  results  for  the  first  2^  minutes  have  been 
neglected  in  each  case,  as  the  introduction  of  the  tube  cooled  the  water  somewhat, 
&od  the  difference  of  temperature  ^^  -  /  was  not  steady  till  then. 

It  is  seen  in  Series  I  that  tho  point  34-49''  lies  equally  well  on  both  curves,  and 
the  ralues  below  all  agree  with  the  figures  calculated  by  the  lower  formula  within 
O'lO' ;  values  above  show  a  wider  divergence.  The  values  above  agree  equally  well 
*ith  the  figures  calculated  by  the  upper  formula,  and  values  below  show  a  very 
m&rked  divergence  from  the  figures  calculated  by  this  formula. 

lu  Series  2  the  agreement  is  almost  as  good  throut^hout  the  curve,  but  it  is  to 
b«  remarked  that  the  differences  are  all  plus  below  33,  and  all  minus  above ;  this, 
WBiKink,  clearly  indicates  a  very  slight  break  in  the  curve  at  this  point,  very  much 
t6M  than  in  Series  1,  and  not  noticeable  on  plotting  the  curves,  but  stlU  quite  marked. 


A«  iht*  icalc  of  plotting  nece»Mry  for  reproduction  would  fail  to  thow  oluirly  the  diftcontinuity  of 
^Uurp  in  Series  \  if  icin[>eratures  {t)  and  tinio  ( 7^  were  plotted  out  againiit  ti«ch  other,  the  curTDS 
Wd  W«u  opunud  out  bj  the  milMtitution  of  the  exprtjiwum  i-<15  +  3  T)  for /.  Thw  does  nut  change  tho 
•^•ncwr  uf  the  cnrvc».  tmc  in  cquivnltint  to  plotting  them  with  obtudu-aaglod  inabvad  of  roctanjfuUr 


132 


Tim«. 

Temp. 

2-5 

24-26 

2-75 

2510 

30 

25-92 

3-25 

26-70 

3-5 

27-48 

3-75 

28-22 

4*0 

29-02 

4-25 

29-90 

4-5 

30-70 

4-75 

31-43 

5-0 

32-21 

6-26 

33-03 

6-5 

33-76 

5-75 

34-49* 

6-0 

35-32 

6-25 

3614 

6-5 

36-84  (?) 

6-75 

37-68 

7-0 

38-49 

7-25 

39-26 

7-5 

39-95 

7-75 

40-66 

8-0 

41-43 

8-25 

42-10 

8-5 

42-84 

8*75 

43-56 

90 

44-29 

9-25 

45-03 

9-5 

45-69 

9-76 

46-35 

10-0 

47-00 

10-25 

47-70 

10-5 

48-31 

10-75 

48-93 

110 

49-62 

11-25 

50-25 

11-5 

50-85 

THE  ANALYST. 

TABLE  II 

Sbribb  I. 

SBBiEfi  n. 

Temp. 
(Calo.  a). 

Diff. 

Temp. 
(Calo.  6). 

Diff. 

Temp. 

Temp. 
(Oftlo.). 

Diff. 

24-17 

-0-08 

25-90 

26-87 

-0-03 

25-03 

-0-07 

26-75 

26-80 

+  0-06 

26-85 

-007 

27-63 

27-70 

+  0-07 

26-69 

-001 

28-52 

28-61 

+0O9 

27-51 

+0-03 

29-45 

29-51 

+  0-06 

28-31 

+  0-09 

30-31 

30-39 

+0-08 

29-11 

+  0-09 

31-19 

31-26 

+0-07 

29-90 

_, , 

3211 

3213 

+0-02 

30-69 

-001 

32-93 

32-95 

-^-0-02 

31-46 

+003 

31-08 

-0-35 

33-83 

33-81 

-0-02 

32-25 

+  004 

31-94 

-0-27 

34-69 

34-65 

-0-04 

32-99 

-004 

32-78 

-0-25 

36-62 

35-46 

-0-06 

33-73 

-003 

33-63 

-0-13 

36-32 

36-27 

-0-05 

34-47 

-0-02 

34-45 

-0-04 

37-18 

37-07 

-Oil 

35-21 

-Oil 

35-26 

-0-06 

87-95 

37-86 

-0-09 

35-92 

-0-22 

36-08 

-006 

38-69 

38-63 

-0-06 

36-64 

-0-20 

36-86 

+  0-02 

39-46 

39-40 

-0-06 

37-65 

-0-03 

40-23 

4017 

-0-06 

38-42 

-0-07 

40-95 

40-92 

-0-03 

39-20 

-0-06 

39-96 

+  0-01 

40-68 

+  0-03 

41-44 

+  0-01 

42-16 

+  0-06 

42-88 

+  0-04 

43-60 

+  0-04 

44-30 

+  001 

44-99 

-0-04 

45-66 

-0-03 

46-35 

— 

47-01 

+  0-01 

47-67 

-0*03 

48-33 

+  0-02 

48-97 

+  004 

4960 

-002 

50-24 

-001 

50-86 

+  001 

CoDsidering  the  results,  we  conclude  that : 

1.  With  well-cooled  cream  a  change  in  specific  heat-oapacity  and  a  slight  but 
distinct  absorption  of  heat  occurs  at  about  34^. 

2.  With  heated  cream  rapidly  (during  \  hour)  cooled  a  very  slight  change  occurs 
at  this  point. 

3.  The  only  possible  change  which  would  produce  these  results  is  the  melting  of 
the  fat. 

4.  As  a  final  conclusion,  the  fat  in  well-cooled  cream  is  solid ;  the  fat  in  rapidly- 
cooled  cream  is  still  for  the  most  part  liquid  or  superfused,  though  there  are  distinct 

*  Thii  point  lies  on  both  eurres. 
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LDdications  that  a  alight  solidification  has  taken  place  in  a  quarter  of  an  hour,  an  d 
therefore  the  process  of  solidilioation  is  a  slow  one.  The  melting  is  practically 
tOBiantaneous. 

These  conclusions  are  in  complete  accord  with  the  density  experiments  previously 
referred  to. 
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NOTES  ON  THE  PROXIMATE  ANALYSIS  OF  CLO\^S. 

By  a.  McGiiii^  B.A.,  Inland  Revenue,  Canada. 

(Bead  at  tfte  Meeting,  February  6,  1901.) 

Rbcorded  analyses  of  genuine  cloves  (flower-buds  of  Caryophylltistus  aroniatieus) 
are  not  numerous.    The  following  notes  may  therefore  possess  interest. 

All  the  samples  were  procured  direct  from  importers,  and  were  ground  by 
myself  to  a  uniform  degree  of  fineness.  The  classifications  as  Penang,  Amboyna,  and 
Zanzibar  are  based  on  the  statements  of  the  importers,  but  the  grading  in  each  class 
is  based  upon  my  own  observation  of  the  following  physical  characters :  Colour,  sizti, 
plumpness,  retention  of  corolla,  and  freedom  from  stems.  The  best  samples  I  have 
graded  as  first  quaUty,  the  worse  as  second  quality,  and  in  a  few  oases,  being  unable 
with  certainty  to  assign  to  either  of  these  grades,  I  have  given  the  number  1^.  This 
j^rading  was  made  quite  independently  of  the  results  of  analysis,  and  it  is  interesting 
to  observe  how  the  physical  characters  of  the  whole  clove  give  a  suggestion  as  to  its 
chemical  character. 

The  most  important  constituent  of  cloves  is  the  volatile  or  •'  essential"  oil,  and 
I  have  sought  to  modify  the  ordinary  methods  of  working  in  such  a  way  as  to  deter- 
mine this  component  with  the  greatest  degree  of  ELCOuracy  attainable  by  a  practical, 
commercial  process  of  assay. 

The  subjoined  table  gives  percentage  results  obtained  : 

PSNANO  ClOX'SS. 


10 

u 

Mean 


No. 

Moi« 
turr. 

Toul 
VvUtile 
Mjittor. 

VohtUe 
Oil. 

ToUl 

Extractive 

MftttDr. 

Fued 
OU. 

l^ality. 

1 

50 

21-2 

16-2 

28-2 

12-0 

1 

3 

7-4 

24-0 

16-6 

27-0 

10-4 

1 

a 

5-8    1 

ao-7 

14-9 

24-4 

9-5 

2 

4 

5-2 

22-4 

17-2 

27-1 

9-9 

1 

5 

6-9 

21-7 

14-8 

26'3 

11-7 

1 

6 

6-9 

23-2 

16-3 

28-1 

11-8 

1+ 

7 

7-1 

24-3 

17-2 

28-2 

11-0 

1 

8 

6-5 

21-6 

161 

26-2 

101 

1 

Mean 

6-2 

22-4 

16-2 

27*0 

10-8 



KeXDArlu. 


Amboyna  Cloves. 


Off    colour,    and   resembled 
Zanzibar  samples. 


A  few  stems. 


Vol.  oil :  fixed  oil  ::  100:67, 


1     55 
60 

25-9 
23-6 
24-3 

19-2 
180 
18-3 

29-2 
26-7 
26-5 

100 
8-7 
8-3 

1 
1 

1 

6-1 

24-6 

18-5 

27-5 

90    1 

_- 

Vol.  oil  :  fixed  oil ::  100  :  49. 


liM 
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Zanzibab  Cloves. 


Ko. 


Mobi. 
tufe. 


12 
13 
14 
15 
16 
17 
18 
19 
30 
21 
22 
24 
26 


5-1 
6-0 
6-4 
5-7 
G'3 
5-7 
6-5 
6-6 
6-2 
4-6 
41 
6-7 
5-8 


ToteL 
Volatile 
Mfttter. 


Mean      5*7 
Meau»  I 
omit-  \V  5*7 
tiog  18 1  j 


22*4 
24-3 
22-9 

18-4 
22-9 
22-1 
18-6 
21-0 
23-6 
22-1 
21-4 
20-8 
211 


VoUtae! 


ou. 


Total 

Extractive 

Matter. 


Fixed 
Oil 


21-7 
22-2 


17*3 
lfl-3 
17 '6 
12-7 
16-6 
16-4 
121 
14-5 
17-4 
17-6 
17-3 
141 
15-3 


16-0 


16-5 


25-3 
28-1 
27*0 
21-3 
26-3 
261 
22-3 
25-2 
27-8 


80 

9-8 

9-5 

8-6 

9-7 

9-7 

10-2 

10-7 

10-4 


25  5 


9  6 


26H        10-3 


Unclassified  Clovbk. 


Qaality. 


Ketnarkiiu 


Stems  and  shrunken  bn^s. 


Like  No.  15. 


}       Stems, 
i 


Vol  oil :  fixed  oil  ::  100  :  59. 
Vol.  oil :  exed  oil  ::  100  ;  62, 


23 

7-5 

17-4 

9-9 

— 

— 

2 

West  Coast  cloves.          ^ 

25 

6*9 

'21*9 

15-0 

- — 

— - 

1 

m 

37 

4'i 

16-7 

12-3 

— 

— 

2 

■ 

28 

7-5 

13-4 

5-9 

— 

—          — 

Clove  stems.                     -^ 

As  in  all  proximate  work  of  this  kind  much  depends  upon  details  in  the  pro( 
employed,  it  is  necessary  to  give  the  following  particulars  : 

Recorded  analyses  of  genuine  cloves  give  water  from  2-90  to  16*39  per  cent. 
(Konig,  **  Zusammensetzung,"  etc.,  p.  744).  It  will  be  noted  that  1  have  not  found 
60  large  a  range  as  this,  my  extremes  being  4*1  and  75  per  cent. 

On  exposing  samples  of  powdered  cloves,  in  vaato,  over  sulphuric  acid,  1  found 
that  loss  of  weight  continued  to  occur  for  many  days ;  but  that  the  rate  decreased 
very  rapidly  after  the  first  period  of  twenty-four  hours,  while  the  acid  continued  to 
grow  deeper  in  colour  till  it  became  quite  black  from  separated  carbon.  The  sub- 
joined table  gives  results  obtained  with  six  portions  of  2  grammes  of  the  same  sample 
of  cloves :  j 


Honnln 

PaRMaUg«  LoM  of  Wel^t. 

TYnmirkB                 ^fl 

Deneoator. 

a. 

b. 

c 

it 

»• 

/. 

Meuu. 

24 

51 

6-2 

_^ 

— 



515 

Acid  scarcely  discoloured. 

48 

5-4 

57 

5-5 

4-6 

51 

4-8 

6-15 

„     distinctly  brown. 

72 

6-8 

61 

5-8 

61 

5-2 

62 

6-65 

„     more  distinctly  brown. 

96 





7-3 

6*1 

7-1 

6-3 

6-70 

„     very  brown.                   i 

120 

7-9 

8-2 

_ 







8-05 

.f     very  dark  brown.        i 

144 

8-6 

9-2 

-- 

8-90 

1 

Dfwiooatnr 

i                  Doriccfttur 

■ 

1. 

2. 
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The  change  in  the  rate  of  loss  of  weight,  together  with  the  faot  that  the  volatile 
matter  lost  during  the  first  twenty-four  hours  does  not  blacken  the  acid,  leads  me  to 
conclude:  (1)  That  water  vapour  only  goes  off  during  this  period;  (2)  that  losa  of 
weight  after  the  first  twenty-four  hours  is  essentially  due  to  volatile  oil.  I  found 
(bat  at  the  end  of  sixteen  days  the  total  loss  amounted  to  ll-4fj  per  cent.  The  same 
sample  o£  cloves  lost  3-65  per  cent,  in  twenty-four  hours  over  sulphuric  acid  at 
ordinary  pressure,  and  472  per  cent,  in  hfty-four  hours,  with  only  a  sUght  dis- 
coloration of  the  acid.  The  advantage  of  drying  in  vacuo  is  chielly  the  saving  in 
titue  ;  but  it  is  possible  that  the  vapour  tensions  of  water  and  essential  oil  of  cloves 
are  affected  in  such  a  way  as  to  more  sharply  mark  the  point  at  which  the  oil  comes 
oti  in  Dotable  quantity.  In  six  samples  treated  in  two  desiccators  of  similar  form, 
placed  side  by  side,  one  being  under  atmospheric  pressure,  the  other  under  60  milli- 
uvetres  mercury,  the  following  results  were  obtained  for  twenty-four  hours  : 


1. 

,        '• 

3. 

4. 

5. 

6. 

Beduced  pressure 
Ordinary  pressure 

5-66 
4-66 

6-25 

5-15 

5-70 
4-65 

OoO 

4-85 

6-45 

4*95 

616 
5-20 

Difference 

lOO 

,     MO 

105 

1-65 

1-50 

0-96 

I 


Moisture,  as  given  in  the  tabulated  analyses,  has  been  determined  by  exposure 
for  twenty-four  hours,  over  sulphuric  acid  under  a  reduced  pressure  of  about 
60  millimetres  mercury. 

Total  volatile  matter  has  been  determined  by  exposure  in  a  current  of  dry  air 
At^S*  C.  for  twenty-four  hours.  I  find  that  a  slight  increase  of  volatile  matter  is 
obtained  by  previous  treatment  of  the  sample  (in  the  capsule)  with  petroleum  spirit. 
Two  grammes  of  the  sample  are  allowed  to  stand,  at  the  ordinary  temperature,  after 
wldition  of  25  c.c.  ether,  until  this  ether  is  evaporated.  It  is  then  dried  in  the  water- 
oven  at  98°  G.  as  described.    Three  samples  gave  results  as  below  : 


After  ether  treatment 
Without  ether 

Difference     ... 


1. 

2. 

3. 

20*72 
20-08 

21-62 

20-88 

9-47 
9-46 

0-64 

0^      1 

0-01 

On  repeating  the  treatment  a  further  loss  of  weight  occurred  as  follows : 
{\)  3-14.  (2J  1-90  per  cent.  A  third  treatment  yielded :  (1)  0-4r,,  (2)  O'^O  per  cent.  ;  so 
that  from  2  to  3  per  cent,  more  volatile  matter  is  obtained  by  a  second  treatment  with 
ether.    The  results  tabulated  have  been  obtained  by  a  single  treatment  as  described. 

The  total  extractive  matter  is  obtained  by  Soxhleb  extraction  to  constant  weight. 
A  uheok  npon  the  volatile  oil  has  been  attempted  by  evaporating  the  solvent  from 
this  extractive,  and  drying,  first  at  a  low  temperature  and  then  at  100-  C. ;  but  it  has 
tieen  found  impracticable  to  obtain  constant  weight,  at  either  of  these  points,  within 
2  or  3  per  cent,  of  error. 

It  is  to  be  noted  that,  so  far  as  the  samples  which  would  grade  No.  1,  on  the 


136 


THE  ANALYST. 


basis  of  their  physioal  properties,  are  ooDcemed,  the  tuaximum  and  minimum  per- 
centa^es  of  volatile  oil  arc  as  follows  : 


Penang 

Amboyna 

Zanzibar 


Max. 

17-2 
19-2 

18-3 


Min. 
14-8 

ly-o 

16-4 


Mnan. 

lf>-2 
18-5 
16"0 


18-2 

18-80 


16-4 
10-2:4 


16-9 
15-63 


Mean,  for  a  mixture  of  equal  weights  of 
the  three  kiuda 

Values  found  by  C.  Richardson 

(Washington,  Department  of  Agriculture,  Bull.  13.) 

The  lowest  value  which  I  have  found  for  any  whole  clove  claiming  to  be  geuuiue 
is  12'i  per  cent,  in  No.  18.  I  am  certain  that  neither  this  sample,  nor  Numbers  15. 
19,  24,  23,  or  27  would  be  considered  other  than  low  grade  by  dealers  who  are  in  the 
habit  of  handling  cloves. 

I  am  therefore  of  opinion  that  no  sample  of  cloves  claiming  to  be  of  good 
quality  should  yield  less  than  14  per  cent,  of  volatile  oil,  when  assayed  by  the 
method  which  I  have  described. 

If  total  volatile  matter  is  determined  by  treatment  with  petroleum  spirit  before 
drying  at  100'  C,  this  treatment  being  repeated,  the  minimum  volatile  oil  found 
should  be  IG  per  cent. 

DiSCUSHION. 

Mr.  CHArtAWAY  said  that  the  author's  statement  as  to  the  percentage  of  oil  i: 
cloves  was  well  borne  out  by  work  which  he  had  himself  done  on  this  subject 
though  in  a  somewhat  different  way.    On  the  Continent  there  were  to  be  found  plenty 
of  synthetic  volatile  oils,  the  use  of  which  for  such  purposes  must  certainly,  h» 
thought,  be  regarded  as  reprehensible,  though  he  believed  that  some  of  them  found 
their  way  into  well-known  preparations. 
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A  Bapid  Method  for  the  Detection  of  "Aniline  Orange^'  in  Milk.     Her 
mann  C.  Lythgoe.    {Joum.  Artier.   Cherru   Soc,  xxit,  813.)— The  test  may  con 
veniently  be  carried  out  on  the  portion  of  the  milk  which  is  to  be  tested  for  formic 
aldehyde.      Fifteen  o.c.   of   the   milk   are    placed   in   a   porcelain   basin,    an   e<|u 
quantity  of  hydrochloric  acid  (specific  gravity  1:20)  is  added,  and  the  basin  gen 
shaken.     If  the  milk  contains  aniline  orange  the  curd  will  be  coloured  pink,  oth 
wise  it  will  l;e  white  or  yellowish.     To  test  for  for:nic  aldehyde  the  same  solution 
boiled  after  the  addition  of  a  drop  of  a  solution  of  (•  rrio  chloride,  when  a  purple  colour 
will  appear  if  formaldehyde  is  present.     Hydrochloric  acid,  to  which  ferric  chloride 
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ftoluibn  (5  0.0.  of  a  10  per  oent.  solution  for  2  litres)  has  been  added,  may  also  be 
Qsed  for  the  two  tests.  The  presence  of  both  substances  has  no  effect  on  either 
faction . 

Of  the  artificially-coloured  samples  of  milk  examined  by  the  author  during  1900, 
4t}per  cent,  contained  aniline  orange,  and  its  use  is  on  the  increase.  A.  G.  L. 


The  Determination  of  Lactose  in  Milk.  A.  Soheibe.  (ZeU.  atiai  Chem,, 
1901.  \1.,  1-14.)— After  discussing  the  various  methods  of  estimation,  the  author 
recommends  the  following  processes  : 

Gravivietric  Determination, — Twenty-five  c.o.  of  the  milk  are  diluted  with  400  o.c. 
of  water  and  treated  with  10  c.c.  of  the  copper  8uli)hate  portion  of  Fehling's  solution 
[69-38  grammes  per  litre).  After  the  farther  addition  of  3*5  to  4  c.c,  of  normal 
lodiom  hydroxide  solution  and  20  c,c.  of  a  cold  saturated  solution  of  sodium  fluoride, 
ih«  liquid  is  allowed  to  stand  for  thirty  minutes,  and  then  made  up  to  600  cc.  and 
tiltored  ;  100  cc.  of  the  filtrate  are  boiled  for  six  minutes  in  a  deep  porcelain  dish 
with  50  c.c.  of  Fehling's  solution,  the  cuprous  oxide  reduced  in  hydrogen,  and  the 
corresponding  lactose  obtained  from  Soxhlet's  table  (Analyst,  xx.,  2*28). 

Polarimetric  Determination. — To  75  c.c.  of  the  milk  are  added  75  c.o.  of  20  per 
Cent,  sulphuric  acid  and  7'5  c.o.  of  a  solution  of  mercuric  iodide,  prepared  by  dis- 
solving 40  grammes  of  potassium  iodide  in  200  c.c.  of  water,  shaking  the  solution 
with  55  grammes  of  mercuric  iodide,  diluting  to  500,  and  filtering  the  supernatant 
liquid. 

The  mixture  is  next  diluted  to  100  c.c,  and  filtered,  and  the  filtrate  polarized  in 
a4dc.m.  tube  at  17'6"  C.  With  a  Schmidt  and  Hiinsch  half-shadow  apparatus  pro- 
vided with  a  double  quartz  compensation -wedge  1  degree  corresponds  to  0*10428 
gramme  of  laotose  in  100  o.c.  When  using  a  polarization  apparatus  with  circular 
degrees  and  sodium  light,  the  reading  should  be  made  at  20"  C,  and  04759  gramme 
of  lactose  per  10  c.c.  calculated  (or  each  degree. 

In  correcting  the  error  due  to  the  volume  of  the  precipitate  the  result  may  be 
maltiplied  by  0*94  in  the  case  of  whole  milk  (2-8  to  4*7  per  cent,  of  fat),  and  by  0*97 
in  the  case  of  skim  milk.  In  making  the  correction  for  cream  or  colostrum  it  is 
tial  to  determine  the  volume  of  the  precipitate  in  the  following  manner : 
(a)  Ten  grammes  of  pure  lactose  are  dissolved  in  75  cc  of  water,  and  the  solu- 
tion mixed  with  7*0  cc  of  20  per  cent,  sulphuric  acid  and  7*5  of  the  mercuric  iodide 
kilotion,  diluted  to  100  c.c,  filtered  and  polarized.  Mj  in  the  equation  represents 
Llie  amount  of  lactose  in  graiumcH  thus  found. 

(h)  Ten  grammes  of  lactose  are  dissolved  in  75  c.c  of  milk  with  the  aid  of  beat, 
Ibe  cold  solution  treated  with  Q-o  c.c  of  concentrated  ammonium  hydroxide,  and 
after  ten  minutes  mixed  with  7  5  c.c.  of  sulphuric  acid  (20  per  cent.),  and  75  of  the 
tQercTiric  iodide  solution,  diluted  to  100  c.c,  filtered  and  polarized.  The  differenoe 
between  this  reading  and  that  obtained  with  75  c.c  of  the  milk  alone  corresponds 
wtU)  tile  apparent  amount  of  lactose  added  to  the  milk,  or  M^  in  the  equation. 

(e)  The  volume  of  the  precipitate  is  calculated  in  the  following  manner :  The 
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volume  of  the  Liquid  +  that  of  the  precipitate  (-NV)»100  cc.    This  volume  oorra- 
spoada  to  Mj ;  the  volame  of  the  liquid  =  LOO  -  N  V,  which  corresponds  to  Mj,  or 

100  :  M3-(100-NV)  :  M^ 
NV  =  100^,-100JIj 

100 -NV 
{d}  The  apparent  aiuouut  of  lactose  in  the  milk  multipHcd  by       ini\   '  gives 


the  actual  amount. 


100 
C.  A.  M. 


The  Detection  of  Cocoanut  Oil  in  Butter.  J.  Wauters.  {BulL  de  I' Ass* 
helg.,  1901,  xv.,  2^28.) — la  the  deteruiluatiou  of  the  Roichort-Meissl  value  a  con- 
siderable proportion  of  insoluble  fatty  acids  distil  over  with  the  volatile  acids 
(c/.  Analyst,  xxvi.,  71). 

The  author  has  made  general  experiments  in  this  direction^  but  has  abandoned 
them  in  favour  of  the  following  method  of  distillation,  in  which  the  high  temperature 
^ue  to  the  concentration  of  the  liquid  beiug  distilled  is  obviated. 

Five  grammes  of  the  butter-fat  are  saponified,  the  soap  dissolved  in  150  c.a  o(1 
boiling  water,  00  c.c.  of  5   per  cent,  sulphuric  acid  introduced,  and  100  c.c.  of  thai 
liquid  distilled  in  thirty  to  thirty-five  minutes.     The  distillatiou  is  repeated  after  th< 
addition  of  100  c.c.  of  boiling  water.     The  two  distillates  are  filtered,  and  50  cc. 
the  filtrates  titrated.     The  filters  are  washed  with  50  c.c.  of  alcohol,  and  the  washinj 
mixed  with  the  other  50  c.c.  of  the  filtrates  and  again  titrated. 

lu  this  way  the  following  results,  in  cc.  of  ^^  sodium  hydroxide,  were  obtained 


SohibU  V^olatile  Acids, 


IttDlB- 

tillAtioD. 


tilUtiou. 


TotaL 


Cocoanut  oil 

Butter,  1.  . 
„  U.  - 
„    III.  .. 

Margarine  . 

Mixture  of 
butter  (I.) 


75  per  cent,  of 

and   cocoanut 


7-1 

4-3 

22-4 

5-4 

21-2 

50 

23-8 

6-2 

0-2 

0*2 

18-4 

b'Q 

11-4 
27-8 
26-2 
29-0 
0-4 


24-2 


Insolable  VoUtUe  Acids. 


IfltDU- 

tUUtiuiL. 


7-85 

0-6 

0-6 

0-4 

05 


2-8 


2iidpi«- 

tillation. 


7-55 

0*3 

0-3 

0-4 

0-05 


2-2 


Total 


15-4 
0-9 
0-9 
0-8 
0-55 


60 


The  theoretical  values  for  the  mixture  were :  Sotuble  volatile  adds,  23*7 ;  &n< 
insoluble  volatile  acids,  4*55.  C.  A.  M. 


The  Reichert-Meissl  Value  of  Dutch  Butter.     L.  T.  Reicher.     [Zeit.  angetc. 
Clwm.,  1901,  125-129.) — The  abnormal  composition  of  Dutch  butter  in  the  autur 
was  attributed  by  van  Rijn  to  the  cows  being  left  too  long  in  the  fields,  and  th 
exposed  to  the  influence  of  bad  weather  and  changes  of  temperature,  and  he  con- 
sidered that  abnormalities  might  be  prevented  by  an  earlier  stalling. 
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This  question  has  been  further  investigated  in  the  State  Laboratory  at  Amster- 
dam from  1694  to  1901.  The  butter  was  prepiired  each  week  from  the  mixed  milk  of 
eight  cows  during  1894-98,  and  of  two  herds  of  twenty  and  twenty-tive  respectively 
(inriDR  1K98-1901. 

During  the  autumn  months  Reich ert-Meisal  values  lower  than  at  other  times  of  the 
Tew  were  obtained,  whilst  the  rise  observed  by  van  Rijn  after  stalling  also  occurred 
in  the  majority  of  coses.  0.  A.  M. 


The  Detoction  of  Archil  in  Wine.  B.  Tnichon.  {Ann.  dc  Ckivi.  Anal,  1900, 
f.,  444,  445.)— Fifty  c.c.  of  the  wine  are  acidified  with  1  c.c.  of  10  per  cent,  sulphuric 
acid  tuid  boiled  for  five  minutes  with  a  little  wool,  which  is  then  washed  and 
immersed  in  amnioniacal  water.  In  the  case  of  natural  wines  the  wool  assumes  a 
green  tint,  whilst  if  the  wine  contained  archil  it  becomes  violet,  the  intensity  of  the 
(hfrde  depending  on  the  quantity  of  colouring  matter.  C.  A.  M. 


Detection    of    Foreign    Colooriog    Matter    in    Spirits.      Second    Method. 
C.  A,   Crampton  and  P.  D.  Simons.     {Joiiru,  Amcr.  Chem.  Soc,  xxii.,  810.) — The 
4uthors  prefer  the  following  method  to  their  first  one  (Jouni.  Amer.  Chem,  Soc, 
ixi.,  355),*  which  depends  on   the  absorption  of  caramel  by  Fuller's  earth.     The 
present  method  is  based  on  the  insolubility  in  ether  of  the  foreign  colouring  matter 
of  caramel  and  prune-juicc,  the  natural  colouring  matter  of  oak-wood  being  readily 
soluble  in  ether.     Fifty  c.c.  of  the  sample  are  evaporated  on  the  water  bath  nearly 
to  dryness;  the  residue  is  washed  into  a  00  c.c.  graduated  flask,  and  25  o.c.  of 
absolute  alcohol  are  added  ;  the  solution  is  then  made  up  to  the  mark  with  water. 
Twenty-tive  c.c.  of  this  solution  are  then  transferred  to  a  separating  funnel,  and 
fihaken  up  with  50  c.c.  ether  at  intervals  for  half  an  hoar.    A  special  separating 
apparatus  is  used,  having  two  bulbs  connected  by  a  long  stem,  on  which  is  the 
graduating  mark  of  the  lower  bulb,  which  holds  exactly  :25  c.c. ;  the  upper  bulb  has 
a  capacity  of  about  100  c.c.     When  the  extraction  is  finished,  the  lower  layer  is 
again  made  up  to  25  c.c.  with  water.     The  two  layers  are  again  mixed ;  tbe  lower 
one  is  drawn  off,  and  its  colour  compared  in  a  tintometer  with  that  of  the  other  25  c.c 
of  the  original  solution.     The  amount  of  colour  extracted  by  the  ether  is  then  calcu- 
lated in  percentages.     To  obtain  accurate  results,  the  conditions  given  should  be 
carefully  adhered  to. 

Id  a  series  of  thirty-four  naturally-coloured  spirits  subjected  to  the  above  treat- 
ment, on  an  average  41*7  per  cent,  of  the  colour  was  removed  by  the  ether  (max.  51*1, 
mio.  3G'4  per  cent.).  In  a  series  of  seventeen  artificially-coloured  spirits,  on  an 
average  14-8  per  cent,  was  removed  (max.  23'2,  min.  0*0  per  cent).  A.  G.  L. 


The  Assay  of  Coca.  W.  H.  X«amar.  {Amer,  Journ,  Pharvt,,  1901,  Ixxiii., 
1^5-131.) — In  the  author's  opioion,  the  main  cause  of  the  many  discordaut  results 
obtained  in  the  analyses  of  this  drug  is  the  want  of  appreciation  of  the  instability  of 
the  various  alkaloids. 

•    AlCALVHT,  XX i v.,  207. 
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Cocaine,  cinnamyi-cocaine  and  isatropyl-cocaine  are  all  luethyl  estera  of 
ecgonine,  and  the  methyl  group  attached  to  the  carhoxyl  ib  readily  split  off.  forming, 
in  ibe  ease  of  cocaine,  benzoyl-eogonine,  which  still  possesses  alkaloidal  properties, 
but  is  practically  insoluble  in  the  ordinary  solvents  used  to  extract  the  alkaloids  from 
their  alkaline  solution. 

To  obviate  this,  it  is  essential  to  avoid  a  large  excess  of  alkali,  and  to  have  th 
of  the  loweRt  possible  strength  capable  of  completely  liberating  the  bases. 

The  author  has  found  petroleum  a  suitable  solvent  for  extracting  the  alkaloids 
since  it  removes  the  smallest   possible  amount  of   other  matters.     The  following 
modification  of  E.  Squibb's  process  is  recommended  : 

Twenty-tive  grammes  of  the  powdered  leaf  are  well  mixed  with  25  c.c.  of  a  3 
cent,  solution  of  ammonia,  and  left  in  a  covered  vessel  for  thirty  minutes  with 
occasional  stir.  Then,  if  the  odour  of  ammonia  is  still  perceptible,  75  o.c.  of  petroleum 
are  introduced  little  by  little,  with  continual  stirring,  and  the  whole  macerated  for 
an  hour  or  more,  being  stirred  every  ten  to  fifteen  minutes. 

The  contents  of  the  jar  are  next  transferred  to  a  percolator,  the  last  portions  of 
leaves  being  washed  out  with  petroleum,  fresh  supplies  of  which  are  added  when 
necessary,  and  about  450  c.c.  of  percolate  collected.  The  percolate  is  shaken  in  a 
separating  funnel  with  25  c.c.  of  ^^  hydrochloric  acid  for  ten  minutes,  the  acid  liquid 
withdrawn,  and  the  shaking  repeated  twice  more  with  the  same  quantities  of  acid. 
The  united  acid  extracts  are  shaken  with  20  c.c.  of  ether,  and  subsequently  with  a 
fresh  portion  of  15  o.c.  of  ether,  so  as  to  eliminate  the  last  traces  of  petroleum  and 
colouring  matter. 

The  acid  solution  is  then  ti-ansferred  to  a  third  separating  funnel.    The  ether  in 
the  first  funnel  is  shaken  twice  with  5  c.c.  of  water,  and  the  aqueous  layers  added  to 
the  ether  in  the  second  funnel,  whence,  after  shaking  and  separating,  they  are  draw 
off  into  the  third  funnel,  containing  the  main  solution. 

Sufficient  ammonia  solution  (10  per  cent.,  diluted  with  four  times  its  volume 
water)  to   render  the  liquid  alkaline  is  now  introduced,   about  6  or  9  o.c.  be! 
required.     The  alkaloids  are  then  extracted  with  successive  portions  of  40,  30 
30  c.c.  of  ether,  the  united  extracts  evaporated  in  a  weighed  beaker  at  .30^  to  35"  0, 
and  the  residue  dried  at  GO "  C.  until  constant  in  weight.     The  alkaloids  thus  obtain 
are  crystalline  and  nearly  colourless.     As  a  check  upon  the  weight,  they  may 
titrated  by  using  an  excess  of  J^q  sulphuric  acid,  and  titrating  the  excess  of  acid  wi 
/o  potassium  hydroxide  solution  using  cochineal  tincture  as  indicator.    The  m 
factor  for  th©  alkaloids,  as  found  in  numerous  experiments,  was  0*01614  gramme  for 
each  c.c.  of  .^q  sulphuric  acid. 

A.  Dohme  {Atfier.  Pharni,  Assoc.,  1895,  268)  claimed  that  the  Keller  method 
the  best  method  of  aasaying  coca.     The  author,  however,  finds  that  although 
latter  method  gives  higher  gravimetric  results,  it  gives  much  lower  ones  by  titratio 
and  the  alkaloids  are  dark  brown  in  colour  and  crystallize  with  ditlioulty.     This 
attributed  to  the  mixture  of  chloroform  and  ether  extracting  substances  which  th 
petroleum  does  not.     From  numerous  assays  the  author  concludes  that  coca-lea 
of  good  quality  should  yield,  by  the  process  described  above,  about  07  per  cent, 
total  alkaloids.  C.  A.  M. 
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Commercial  Assafcstida.  M.  I.  Wilbert.  {Antsi\  Jour.  Phami.,  1901,  Ixxiii., 
131-135.) — The  author  has  obtaiaed  the  subjoined  results  in  the  examination  of 
different  samples  of  the  drag  as  sold  in  the  American  market : 

Aab 
percent. 

7-2 
34-2 

36-8 
45-1 
61-9 
SO'fi 
46-6 
60-6 
621 
45-9 

The  author  considers  that  the  American  drug  is  grossly  adulterated,  and  seldom 
complies  with  the  Pharmacop<t*ial  requirements.  C.  A.  M. 


Soluble  iD 

Inantoble  in 

Ueteriptiun. 

.\lcobol 

Aloohol 

iK>r  cent. 

per  cent. 

1.  Loose  tears 

...     70-1 

29-9 

2.  Lump 

...     44-3 

66-7 

3.  Choice  gum 

...     41-4 

58-6 

4.  Mass  tears 

...     36-4 

63-6 

5.  Lump 

...     31-2 

()8-8 

6.       ..              ..         . 

...     30-2 

69-8 

7.  Powdered  ... 

...     28-0 

71-5 

8. 

...     19-8 

80-2 

9.  Soft  mass  .  . 

...     18-3 

81-7 

10,  Old  gum    ... 

...     400' 

59-5 

ORGANIC    ANALYSIS. 

A  G-enerally  Applicable  Volumetric  Slethod  for  the  Determination  of 
Aldehydes.  Maximilian  Bipper.  (Monaishcfte  f.  Chem.,  xxi.,  1079.)— The  method 
is  based  on  the  combination  of  alkaline  bisulphites  with  aldehydes.  Twenty-tive  c.c. 
of  the  solution  to  be  examined,  which  should  not  contain  more  than  A  per  cent,  of 
the  aldehyde,  are  run  into  50  o.c.  of  a  solution  of  potasRium  bisulphite  containing 
13  grammes  KHSO..  per  litre,  placed  in  a  150  c.c.  flask,  which  is  then  securely 
corked,  and  allowed  to  stand  for  a  quarter  of  an  hour.  During  this  time  another 
M  0.0.  of  the  potassium  bisulphite  solution  are  titrated  with  decinormal  iodine 
Aohition.  The  excess  of  bisulphite  added  to  the  aldehyde  solution  is  then  determined 
with  the  same  iodine  solution,  and  from  tlie  difference  the  amount  of  aldehyde 
proeent  is  calculated. 

Solutions  of  potassium  bisulphite  stronger  than  the  above  should  not  be  employed, 
u  the  larger  quantities  of  hydriodic  acid  formed  would  exert  a  reducing  action  on  the 
lalphuric  acid  formed.  The  use  of  alcohol  to  dissolve  the  aldehyde  shoold  also  be 
avoided  as  far  as  possible,  as  even  relatively  small  quantities  of  alcohol  (upwards  of 
opor  ceut.)  prevent  the  iodide  of  starch  reaction.  With  the  very  dilute  solutions  of 
tMehyde  used,  however,  a  very  small  addition  of  alcohol  will  be  suHicient  in  most 

CU68. 

The  method  was  tried  with  formaldehyde,  acetaldehyde,  beuzaldehyde,  and 
vftdilhn.  For  the  last  three,  the  author  prepared  the  pure  aldehydes  from  com- 
mercial specimens,  and  then  made  up  solutions  of  known  strength.  In  the  case  of 
formaldehyde,  he  used  the  hexa-methylene-tetramine  method  to  check  his  results. 
In  all  cases  satisfactory  results  were  obtained.  A.  (i.   L. 
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The  Valuation  of  Commercial  Solutions  of  Laotio  Aoid.     F.  Jeao.    (Ay\ 
do  Chim.  Aiuil.,  11)00,  v.,  285,  286.)— From  b  to  10  o.c.  of  the  solution  are  nsed  for 
the  determination  of  the  total  acidity  in  terms  of  sulphuric  acid. 

A  similar  quantity  of  the  sample  is  evaporated  on  the  water-bath,  the  residae 
mixed  with   10  c.c.  of  water,  and  again  evaporated,  this  process  being  once  more 
repeated,  so  as  to  expel  all  volatile  acid.     The  fixed  acidity  is  then  determined  in  tb 
residue. 

From  5  to  10  c.c.  of  the  original  solution  are  evaporated  to  dryness,  the  residue 
taken  up  with  water,  and  the  liquid  brought  to  boiling-point,  and  neutralized  with^ 
precipitated  barium  carbonate  added  little  by  little.    The  filtrate  is  evaporated  in  ^B 
platinum  basin,  and  the  residue  ignited  at  a  moderate  temperature,  so  as  to  convert 
the  barium  lactate  into  carbonata     It  is  then  treated  with  boiling  water,  and  the 
insoluble   portion   collected   on  a  filter,  and  washed  with   boiling  water   until   thi 
washings  cease  to  be  alkaline.     A  definite  quantity  of  standard  hydrochloric  acid 
then  run  on  to  the  filter,  so  as  to  dissolve  the  barium  carbonate,  and  the  filtrat«i 
after  being  boiled,  titrated  with  standard  alkali,  the  result  giving  the  amount 
hydrochloric  acid  neutralized  by  the  barium  carbonate  derived  from  the   bariut 
lactate. 

Ten  c.c.  of  ^^V  hydrochloric  acid  correspond  to  0*09  gramme  of  lactic  acid. 

C.  A.  M. 


Separation   of  Oxalic    Acid   from   Tartaric   Aoid.      M.   Falladini.      (Gazi 

Chwu   hill,   1900.  xxxii.,  [2],   446;    through   CIicm.  ZciL  Eep.,    1901,  33.)— Whei 
attempts  are  made  to  separate  these  acids  by  precipitating  with  calcium  chloride  ii 
presence  of  acetic  acid,  the  oalcium  oxalate  carries  some  tartrate  down  with  it:  am 
the  latter  cannot  be  entirely  extracted,  even  by  boiling  with  a  large  excess  of  acetiff^ 
acid.     The  process  is  therefore  not  adapted  for  quantitative  purposes,  F.  H*  L. 


Examination  of  Wax.     (1)  J.  Werder.     (Cliem.  Zeit,  1900,  xxiv.,  967.)     (S) 
K.  Dieterich.     (.-Vnalyst,  1897,  xxii.,  242.) — Werder  finds  that  the  Iliibl  prescription 
— t.fi.,  heating  5  grammes  of  wax  for  forty-five  minutes  on  the  water-bath  with  alcoholic 
alkali — is  not  sufficient  to  insure  thorough  attack  of  the  beeswax  ;  and  by  operating 
in  this  manner,  he  shows  that  the  saponification  value,  the  ester  number,  and  the- 
"  ratio"  are  not  given  correctly.     He  recommends  boiling  the  mixture  for  one  hou 
in  a  fiask  with  inverted  condenser  over  a  naked  fiamo  and  wire-gan7.e.     By  takin 
5  grammes  of  wax.  25  c.c.  of  seminormal  potash,  and  20  c.c.  of  95  per  cent,  alcohol 
the  process  can  be  combined  with  Weinwurm's  qualitative  test  for  parallin  and  coresin 
(Analyst,  1897,  xxii.,  242),  for  the  reaction  appears  with  less  than  5  per  cent, 
either  adulterant  when  the  alcoholic  liquid  is  diluted  with  hot  water,  and  there  ia 
necessity  to  remove  the  spirit  and  add  glycerin  as  proposed  by  Woiuwurm. 

By  weighing  the  amount  of  matter  soluble  in  ether  after  saponification  of  bleach 
or  unbleached  wax,  the  proportion  of  parafiin  or  ceresin  may  be  determined,  for  after, 
examining  some  twenty  samples  of  genuine  wax,  the  author  finds  that  between  48* 
and  53*01  per  cent,  of  unsaponified  matter  always  remains.    Two  grammes  of  the-' 
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sample  are  boiled  as  above  witb  5  c.c.  of  normal  potash  and  15  c.c.  of  alcohol,  the* 
Bolation  is  concentrated  in  a  basin  to  aboai  15  cc,  the  residue  mixed  with  sand, 
dried,  and  extracted  for  three  hours  with  pure  dry  ether,  drying  the  fat  for  one  hour 
at  100'  C.  Occasionally  the  wax  may  contain  so  little  unsaponifiable  matter  that 
ao  addition  of  5  per  cent,  of  ceresin  or  paraffin  might  not  be  shown  by  this  quantita- 
tive proc-ess  ;  but  its  presence  would  be  indicated  by  the  qualitative  test. 

Dieterich  agrees  that  the  Hiibl  directions  are  unsatisfactory.  In  the  interest  of 
rapidity,  he  prefers  to  use  only  3  grammes  of  wax,  and  to  boil  for  half  an  hour.  Both 
authors  regret  that  some  standard  methods  of  analysing  wax  have  not  been  decided 
upon,  regarding  uniformity  as  important.  F.  H.  L. 


Notes  on  the  Estimation  of  Pentosans.    G.  Krbber.     {J,  LandwirUuch,,  1901,^- 
xlriii.,  S.*)? ;  through  Chem-.  Zeit,  Rep.^  1901,  40.) — The  author  has  submitted  the 
hydrochloric  acid  and  phloroglucinol  method  of  estimating  pentosans  to  a  farther 
examioation.     He  tinds  that  the  presence  of  di-resorcinol  ia  the  phloroglucinol  is 
ahsohitely  without  influence  on  the  weiglit  of  phloroglucide  obtained.     The  latter 
should  be  dried  for  four  hours  ;  and  as  it  is  very  hygroscopic,  it  must  be  weighed  in 
a  closed  tube.     Repeated  or  slow  desiccation  does  not  alter  its  weight,  provided 
moisture   be  excluded.      Exposed   to  the  air,  the   phloroglucide  gains   in  weight, 
and  retains  that  gain  even  when  dried  once  more.     This,  however,  is  due  to  the 
fact  that   it  oxidizes  somewhat   during   the  second  drying,  and   therefore  it  must 
certainly  oxidize  a  little  during  the  first  desiccation.     The  solubility  of  the  phloro- 
glucide in  550  c.c.  of  liquid  (400  c.c.  of  dilute  hydrochloric  acid  and  150  c.c.  of  water) 
is  5'1  to  5"2  milligrammes.     Ninety-six  parts  of  furfural  give  184'9  parts  of  phloro- 
glucide; and  this  is  practically  the  theoretical  yield,  the  molecular  weight  of  the 
•abstauce  being    186  (Ci(H^p.).      Only   the  one   condensation   product   is   formed 
between  phloroglucinol  and  furfural.     The  original  paper   includes  tables  for  oon- 
Vttrting  the  yield  of  phloroglucide  into  furfural,  arabinose,  or  xylose,  with  the  corre- 
sponding quantities  of  pentosans,  etc.  F.  H.  L. 


Volumetric  Estimation  of  Tannin.  L.  Specht  and  P.  Lorens.  (Cheni,  ZeiL, 
ItWl,  XXV.,  5.) — This  article  describes  certain  modifications  and  further  investigatious 
into  the  method  already  recorded  (Analyst,  1900,  xxv.,  163).  To  simplify  the  process, 
ud  to  eliminate  the  disturbing  influence  of  the  oxygen  dissolved  in  the  water,  the 
oporatiou  is  conducted  as  follows;  0-45  gramme  of  tannin,  0-54  gramme  of  tartar 
enielic,  and  0*90  giamme  of  safranine,  are  precipitated  in  1,500  c.c.  of  water;  aod 
then  35  c.c.  of  sodium  bisulphite  and  33  o.o.  of  sodium  bicarbonate,  each  in  10  per 
cent,  solutions,  are  added.     The  titration,  etc.,  remains  as  before  prescribed. 

Thus  carried  out.  the  method  generally  gives  high  results  which  vary  in  inaccuracy 
According  to  mass  conditions.  Tiie  present  paper  contains  a  mathematical  invostiga- 
tioQ  of  the  sources  of  error,  and  formula;  for  their  separate  elimination.  Brielly  the 
combined  errors  may  be  removed  by  the  use  of  the  annexed  table : 
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Trufl  Tannin, 

Tannin  by  Analysu, 
per  Cent 

OorrcotioD 

per  Cent. 

per  0-5  per  Ceot 

100 

1000000 

0-37fl23 

95 

96-2177 

039294 

90 

92-2883 

0-40682 

85 

88-2201 

0-42016 

80 

84-0186 

043210 

75 

79-6945 

0-44395 

70 

76-2650 

0-45510 

65 

70-7040 

0-46590 

60 

660460 

The  table  is  employed  thus:  With  a  tannin  of  known  purity  (100  per  centy,     , 
titration  shows  that  the  "lake"  contains  (say)  0*68712  gramme  of  safranine.    Th^| 
same  weight  of  tannin  to  be  examined  gives  a  lake  containing  (say)  0*54803  gramme 
of  dye  ;  whence  its  percentage  purity  is  (068712  :  0*54803  :  :  100  : )  79-757.    Applying 
the  correction  in  the  table,  this  becomes 


__     79-757  X  79*6945     _. 
75  + 7r-7757Ti X  Oo 


75-072  per  cent. 


0-4324 

The  titration  requires  some  experience  to  carry  oat  successfully,  for  at  first  th< 
operator  is  apt  to  use  too  much  hydrosulphite.  The  liquid  needs  stivring  as  thoroughly 
aa  possible  without  causing  the  formation  of  bubbles.  With  low-grade  specimens  il 
is  advisable  to  increase  the  weight  taken  until  the  amount  of  true  tannin  present 
roughly  corresponds  to  that  iu  the  standard  sample.  The  method  has  only 
studied  from  the  dyer's  and  printer's  point  of  view,  and  on  such  materials  only  as  ai 
commonly  employed  by  them.  F.  IT.  L. 


The  Detection  of  Antithermic  Substances  in  Urine.     A.  Petermann. 
tk  Chim.  Anal,  1901.  vi..  4-6.) 

Salict/lic  Acid  tjiien  Iti  Uie  Form  of  Sodium  Salicylate,  or  Salol. — These  are  t&kea. 
aa  typical  of  the  compounds  of  salicylic  acid  which  are  decomposed  in  the  animi 
organism  with  the  liberation  of  salicylic  acid.  The  urine  should  be  rendered  slightly" 
acid,  but  too  much  acid  interferes  with  the  ferric  chloride  test,  and  may  produce  by^ 
itself  a  reddish -orange  colour.  One  drop  of  a  10  per  cent,  solution  of  ferric  chlorid^| 
i**  added  to  *J5  cc.  of  the  urine. 

Atitiptjrine. — When  the  urine,  tested  as  described  above,   gives,  instead  of 
violet  coloration,  a  blood-red  colour,  which  disappears  on  the  addition  of  an  qx< 
of  acid  or  alkah,  the  presence  of  antipyrine  is  probable.    It  is  confirmed  by  extract 
the  urine  with  chloroform  or  benzene. 
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CoUnmng  Matters  of  the  Urim. — Not  infrequently  urine  gives  a  coloration  with 
ferric  chloride  which  might  be  confused  with  the  reactions  for  salicylic  acid  and  anti- 
pyrine.  It  differs  from  these,  however,  in  not  being  destroyed  by  hydrochloric  acid, 
and  in  eventually  yielding  under  the  above  conditions  a  precipitate  of  the  same 
eobur.  C.  A.  M. 


Quantitative  Reaotions  distinguishing  between  Petroleum  and  Brown 
Coal-Tar  Pitch,  and  the  Pitchy  Residue  fVom  the  Distillation  of  Fats. 
D.  Holde.  {Ucrichte,  lyOO,  xxxiii.,  3171 -:31 75.)— Although  the  hard  pitchy  residues 
Ifift  on  distilling  fats  contain  only  a  trilling  proportion  of  free  fatty  acids  and  esters, 
it  is  possible  to  concentrate  these  by  extracting  the  substance  with  a  mixture  of 
alcohol  and  other,  and  then  to  obtain  solutions  giving  considerable  higher  acid  and 
ester  values  thau  the  corresponding  extracts  of  petroleum  and  brown  coal-tar  pitches. 

About  20  grammes  of  the  pitch  are  dissolved,  as  far  as  possible,  in  80  c.c.  of 
ether  eventually  by  boiling  under  a  rcHux  condeneer.  The  bulk  of  the  neutral  black 
conatituents  are  precipitated  by  the  addition  of  absolute  or  96  per  cent,  alcohol,  the 
liquid  Altered  after  son^e  timOi  and  the  filter  washed  with  a  mixture  of  alcohol 
and  ether. 

The  liltrate  is  evaporated,  and  the  residue  dried  and  weighed.  It  is  then 
re-disBolved  in  ether  containing  a  little  alcohol,  and  the  acid  value  determined  by 
titration  with  ^-^  alkali 

The  ester  value  is  determined  by  evaporating  the  solution  and  boiling  the 
residue  with  25  o.c.  of  ^^  alcoholic  alkali  and  25  c.c.  of  benzene,  and  titrating  the 
excess  of  alkali  with  hydrochloric  acid.  A  2  per  cent,  alcoholic  solution  of  alkali 
blue  G/j  i»  used  as  indicator,  and  the  end-point  found  by  shaking  the  liquid  in  a  flask, 
aad  noting  the  colour  of  the  liquid  running  down  the  sides. 

As  a  further  test  the  pitch  is  distilled  either  alone  or  with  superheated  steam, 
in  which  process  the  fatty  acids  arc  concentrated  in  the  first  fraction  (one-fourth)  of 
the  distillate,  which  consequently  gives  a  higher  acid  value  than  that  of  the  corre- 
BpODding  fraction  from  petroleum  or  tar-pitch. 

The  following  results  were  thus  obtained : 

Dry  Distillation.     Acid  Values. 

Fnioeinn  I. 
About  oae-fourtb. 
Hard  wool-fat  pitch  ...  52 

Mixturn  of  hard  fat  pitches  5*3 

Hard  petroleum  pitch       ...  0*4 

Brown  coal-tar  pitch         .-.  0*1 

Brown  coal-tar  pitch  II.   ...  0*2 

DtBTILLATtON    WITH    SUPBKHEATRD  StEAM.       AcID  VaLURS. 

Fraction  I.  Fraction  II.  Fmctionlll. 

Mixture  of  hard  fat  pitches  14  6  13'7  13'4 

Soft  wool-fat  pitch  ...  348  37  8  7*0 

Tlie  author  remarks  that  all  the  fat-pitches  examined  by  him  contained  traces  of 
oopper  derived  from  the  copper  distillation  vessels,  whilst  the  petroleum  pitches 
(which  are  distilled  in  iron  vessels)  were  all  free  from  copper.  C.  A.   M. 


Fraction  II. 

Fruetton  III. 

About  une-balf. 

Abuut  uQu-fourtb 

11 

0-08 

095 

OG 

0-4 

0*3 

0-2 

0-4 

0-6 

0-6 
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The  Separation  of  Cerium  Earlha  in  Monazite  Sand.  R.  J.  Meyor  and 
E,  Marckwald.  {Btrichte,  1900,  xxxiii.,  3003-3013.)— From  the  results  of  their 
experiments  with  different  methods  the  authors  recommend  the  following  process  as 
the  most  suitable.  The  original  material  used  by  them  was  purchased  as  *'  oeriom 
oxalicum  oxydul  pur."  containing  about  25  per  cent,  of  water. 

ConvtTtion  of  tlic  Oxalates  into  Soluble  Nitrates, — When  the  oxalates  are  igm*te( 
in  air,  a  mixture  of  oxides  is  obtained,  the  solubility  of  which  depends  upon  thi 
proportion  of  cerium,  and  which  can  only  be  dissolved  with  great  difliculty  whei 
certain  other  substances  are  present.    This  can  be  obviated  in  the  following  way: 
boiling  the   mixed  oxalates  with  potassium  hydroxide  solution  in  the  presence  oi 
hydrogen  peroxide,  the  oxalic  acid  is  completely  eliminated,  and  a  yellow  crystalUn* 
precipitate  is  obtained,  consisting  of  a  mixture  of  cerio  hydroxide  with  higher  oxides 
(?Ce0.j).     This  is  drawn  off  by  suction,  washed,  dried  at  120'  C.  and  dissolved  iu^ 
concentrated  nitric  acid,  yielding  a  dai*k-red  solution.     The  drying  at  120''  G.  must  b|^| 
continued  for  some   time  in  order   to   destroy  the   cerium    peroxides,  since  these 
would  subsequently  act  like  hydrogen  peroxide  and  reduce  the  eerie  solution. 

If  it  is  not  desired  to  obtain  a  Bolucion  containing  the  cerium  in  the  tetravalent 
condition,  but  to  oxidize  it  subsequently  as  in  the  method  of  Witt  and  Theel.  the 
oxalic  acid  is  best  removed  by  boiling  the  mixed  oxalates  with  concentrated  nitriOf 
acid.  For  this  purpose  the  oxalates  are  gradually  introduced  into  twice  their  weighi 
of  nitric  acid  (specific  gravity  1*4),  which  is  boiled,  with  the  addition  of  a  few  drops 
nitric  acid  from  time  to  time,  until  the  evolution  of  gas  has  ceased.  Intermediate 
products  consisting  of  compounds  of  oxalates  and  nitrates  are  first  formed,  and  if  the 
boiling  has  not  been  continued  long  enough,  separate  out  on  cooling. 

To  the  brown  solution  of  nitrates  thus  obtained  ammonium  nitrate  is  added  in 
the  proportion  of  80  grammes  to  100  grammes  of  the  original  mixture,  and  on 
evaporating  the  liquid  to  a  third  of  its  volume,  the  double  nitrates  crystallize  oat. 
They  are  much  less  hygroscopic  and  less  soluble  than  the  simple  nitrates.  The 
crystals  are  dissolved  in  water,  and  the  solution  used  for  the  separation  of  ouria. 

Separation  and  Purification  of  Ceria, — In  the  authors'  opinion  the  method  of 
O.  N,  Witt  and  W.  Theel  {Berichte,  xxxiii.,  1315)  is  likely  to  completely  supersede 
the  older  methods.  They  have  not  succeeded,  however,  in  completely  freeing  the 
precipitate  (which  contains  the  entire  cerium  in  the  form  of  basic  sulphate)  froi 
other  earths  by  washing.  The  washed  precipitate,  which  consists  of  basic  cehf 
sulphate  and  calcium  sulphate,  with  traces  of  didymium  and  lanthanum  salts,  is  dric 
at  120  C,  powdered  and  dissolved  in  ten  times  its  weight  of  hot  concentrated  nibri^ 
acid  (1'4),  which  has  previously  been  freed  from  nitrous  oxides  by  boiling.  Ammoniui 
nitrate  dissolved  in  a  little  water  is  added  to  the  dark-red  solution  in  the  prox>ortioa' 
of  about  one  and  a  half  times  the  quantity  of  the  dissolved  precipitate,  and  the  douhl^N 
nitrate  [(NiI^),Ce(NO^)^J  soon  crystallizes  out.  a  further  portion  being  obtained  oi^| 
evaporating  the  motherrliqoid.     The  double  nitrate  is  purified  by  recrystallij^ing  onc^^ 
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or  twice  from  conceDtrated  nitric  acid  (1:4),  drained  by  suction  on  a  platinnm  cone, 
aod  dried  over  sulphuric  acid  and  potassium  hydroxide. 

Htparation  of  the  Yitrimn  Earths. — As  monaxite  sand  only  contains  small 
quantities  of  these,  it  is  sufSoiont  to  effect  the  separation  hy  the  addition  of  finely 
pulverized  potassium  sulphate  to  the  boiling  solution  (Muthmann  and  Rolig, 
berichte,  xxxi.,  1722).  The  filtrate  from  the  cerium  precipitation  is  heated  to  boiling, 
ADd  a  strong  current  of  ateam  introduced,  whilst  the  potassium  sulphate  is  introduced 
little  by  little,  until  a  spectroscopic  test  of  the  solution  shows  that  didymium  has 
practically  disappeared.  About  125  grammes  of  potassium  sulphate  are  required  for 
100  grammes  of  the  original  crude  oxalate.  The  clear  supsmatant  liquid  is  decanted 
whilst  hot,  aud  the  precipitate  washed  several  times  with  a  oold  aqueous  solution  of 
potassium  sulphate,  dried,  and  weighed. 

Conversion  of  tlie  Double  Sulpiiates  of  Didymium  and  Lanthanum  into  Nitrates. — 
The  method  which  the  authors  have  found  to  be  the  most  simple  is  to  boil  the 
sulphates  for  a  short  time  with  five  times  their  weight  of  concentrated  nitric  acid. 
The  entire  mass  is  rapidly  poured  into  boiling  water  (1500  c.c.  to  100  grammes  of 
sulphates),  and  the  clear  solution  thus  obtained  treated  with  ammonium  oxalate 
(75  grammes  to  100  grammes  of  sulphates),  aad  then  neutralized  with  concentrated 
ammonium  hydroxide.  The  precipitated  oxalates  are  withdrawn  by  suction,  intro- 
duced into  one  and  a  half  times  their  quantity  of  concentrated  nitrio  acid,  and 
converted  into  nitrates,  as  described  above.  The  acid  solution  of  nitrates  is 
evaporated  in  the  water-bath  until  nitric  acid  ceases  to  be  evolved.  The  residual 
synip  is  dissolved  in  hot  water  and  diluted  to  a  litre. 

Scparaiion  of  Didyvuum  and  Lanthunum.—ln  the  authors'  opinion  the  method 
alMathmann  and  Kitlig  [he.  cit,)  is  the  most  simple  and  exact  for  this  purpose.  It 
consists  in  fractionally  precipitating  the  boiling,  nearly  neutral,  solution  of  didymium 
And  lanthanum  with  magnesia,  in  which  process  the  didymium  earths,  being  the  less 
bteic,  are  precipitated  first.     This  precipitation  should  bo  twice  repeated. 

The  sample  of  crude  oxalate  thus  analysed  by  the  authors  had  the  following 
composition  :  Water,  25-0 ;  cerium  oxalate  (anhydrous),  32*5 ;  didymium  oxalate 
(iinbydrons),  21*5;  lanthanum  oxalate  (anhydrous),  14*0;  and  yttrium  earths  and 
loss,  7  0  per  cent.  C.  A.  M. 


Irregular  Distribution  of  Sulphur  in  Pig  Iron.     Randolph  Boiling.     (Jcrnrfi, 

Amer.  Chum.  Soc^  xxii.,  798.) — To  study  the  irregular  distribution  of  sulphur  in  pig-iron, 

>  rod  12  X  H  inches,  and  weighing  about  10  pounds,  was  oast  (vertically)  in  sand. 

Eight  holes  were  drilled  at  intervals  of  1^  inches,  starting  from  the  bottom,  and 

sulphur  determined   by   the  cadmium  chloride  method.     The  results  expressed  in 

percenteges  were:   0'023,  0-03,  0-032,  0036,  0*036,  0*036,   0*036,  0-036»  showing  a 

difference  of  0*013  per  cent  between  the  upper  and  lower  surface.    To  obtain  a  true 

■ample,  it  would  consequently  be  necessary  to  drill  a  hole  right  through  the  rod, 

lUd  mix  the  drillings  well.     In  another  case,  drillings  from  the  top  surface  showed 

10-076  per  cent,  sulphur,  whilst  drillings  from  a  hole  through  the  sample  gave  0*043 

per  cent.  A.  G.  L. 
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A  Method  for  the  Bapid  Determination  of  Carbon  in  Steel.  Hobert  Job 
and  Charles  T.  Daviea.  (Journ.  Amer.  Chem.  Soc,  xxii.,  791.) — The  authors  have 
simphtied  G.  W.  Sargent's  method  (Akalist,  xxv..  302).  The  combustions  are 
carriL'd  out  in  a  porcelain  tube  20  inches  long,  which  is  heated  by  three  burners 
having  spreaders  on  their  tops,  and  contains  a  roll,  4  inches  long,  of  oxidi;'^  copper 
gau/.e,  kept  in  position  by  placing  pieces  of  clay-pipe  stems  between  it  and  the  end 
of  the  tul>e.  The  products  of  combustion  pass  first  through  a  Utube,  one  limb  of 
which  is  filled  with  anhydrous  cupric  sulphate,  the  second  limb  containing  anhydrous 
cuprous  chloride.  This  tube  may  be  regenerated  by  heating  whilst  applying  a  gentle 
suotion.  The  gases  then  pass  through  a  bubble-tube  containing  5  to  10  c.c.  of  a 
solution  of  silver  sulphate  in  sulphuric  acid  (specific  gravity  1'40).  which  is  refilled  if 
any  precipitate  forms ;  next  through  a  calcium  chloride  tube,  and  then  into  the 
weighed  potash  bulbs.  To  prevent  the  boats  from  cracking  the  tube,  a  cylinder  of 
platinum  foil  is  placed  in  the  tnbe. 

Oxygen  free  from  hydrocarbons  is  readily  obtainable,  and  need  only  be  passed 
through  potash  bulbs  to  purify  it.  Should  it  be  necessary,  however,  to  pre-heat  it. 
this  may  be  done  in  a  copper  tube  placed  in  the  same  furnace  above  the  porcelai^H 
tube.  During  the  first  part  of  this  combustion  oxygen  is  passed  at  the  rate  of  fod^l 
bubbles  per  second  for  seven  minutes,  and  then  air  at  the  rate  of  sis  or  seven  bubbles 
per  second  for  twelve  and  a  half  minutes.  Three  weighed  bulbs  are  used  for  a  set  of 
determinations.  The  bulbs  are  allowed  to  stand  for  forty  minutes  in  the  balance-case 
before  weighing.  A.  G.  L. 


'1 


Kilgore's  Modification  of  the  Volumetric  Method  of  estimating  FhoHphoi 
Acid  m  Fertilizers.  C.  B.  WUliams.  (Jount.  Avier.  Oicm.  Soc.,  xxiii.,  8.)— By  tl 
method  the  author  was  able  to  deal  with  thirty  samples  daily  with  great  facility.  F< 
totals,  2  grammes  of  the  fertilizer  are  boiled  down  with  30  o.c.  concentrated  nitric  ac 
and  10  c.c.  hydrochloric  acid  in  a  200  c.c.  flask  to  a  concentration  of  8  to  10  c. 
unless  the  sample  contains  much  iron  and  alumina,  in  which  case  it  is  first  boiled  for 
balf  an  hour  with  30  c.c.  hydrochloric  acid,  30  c.c.  nitric  acid  are  then  added,  and  t 
boiling  continued  until  the  excess  of  hydrochloric  acid  is  removed.  After  cooling 
solution  is  made  up  to  the  mark  and  filtered,  or  allowed  to  clear  by  standing. 
Twenty  c.c.  are  then  measured  into  a  500  c.c.  Krlenmeyer  flask,  and  10  to  12  grammes 
ammonium  nitrate  and  50  c.c.  water  added ;  the  excess  of  acid  is  neutralized  with 
ammonia,  and,  when  cold,  300  c.o.  of  clear  molybdic  solution  are  added,  and 
flask  is  placed  in  a  shaking  machine,  maintained  at  forty-five  to  fifty-five  revolu(i< 
per  minute,  for  thirty  minutes.  The  solution  is  then  filtered  through  a  perforal 
porcelain  disc  covered  with  asbestos,  and  placed  in  a  carbon  filter,  and  flask 
precipitate  thoroughly  washed.  The  outside  of  the  filter  is  then  washed  free  fi 
acid,  the  filter  inverted  over  the  flask  in  which  the  precipitation  was  eflfected,  and 
disc  and  asbestos  are  then  pushed  into  the  flask  by  means  of  a  copper-wire  ri^^ic 
connected  to  tht!  disc,  and  reaching  through  the  stem  of  the  funnel.  The  couteats 
the  flask  are  then  titrated,  using  solutions  of  potassium  hydroxide  and  nitric 
1  c.c.  of  which  corresponds  to  05  milligramme  of  phosphoric  aoid. 
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Kor  insolublea,  10  o.o.  of  solution  are  taken  ;  tbe  process  is  carried  out  as  above, 
exoept  that  little  or  no  water  is  added  before  precipitation. 

A  large  number  of  determinatious  were  made,  in  which  the  above  method  was 
compared  with  the  otlicial  gravimetric  method.     In  all  instances  the  results  were 


APPARATUS. 


extremely  satisfactory. 

H  A  Burner  for  TJae  in  Conflnod  SituationR 
Wzeit.,  1900,  iii..  51B.)— As  shown  by  the  cut,  this 
^derice  consists  of  a  brass  "bend,"  with  socket 
ftttached,  which  can  be  slipped  over  an  ordinary 
Bansen  when  laid  on  its  side.  With  its  aid 
vessels  can  be  heated  that  are  more  conveniently 
placed  close  to  the  bench,  while  it  also  permits 


A.  G.  L. 


W.  Burstyn.     (Oesterr.  Ckem, 


I 


the  flaa)68  of  several  burners  to  be  brought  quite  close  together. 


F.  a 


A  New  Shape  for  Reagent  Bottles.  B.  Setlik.  and  J.  Fric. 
{CKem,  Zett.,  1900.  xxiv.,  1138.) — The  construction  of  these  bottles  ia 
ibown  in  elevation  and  cross-tjectiou  by  the  annexed  illustration.  It  is 
nasier  to  pour  from  them  when  they  are  quite  full ;  to  obtain  single  drops 
of  liquid  from  them;  to  empty  them  to  the  last  drop;  and  to  charge 
fiorettes  and  similar  narrow  vessels  from  them,  than  with  tbe  ordinary 
cylindrical  bottles  having  concentric  necks.  F.  H.  L. 


BUREAU  OF  MINES  AMENDMKNT  ACT  OF  BRITISH  COLUMBIA. 

This  Act,  which  forms  a  new  and  important  departure  in  legislation,  is  given  in 
txUtUiO.  So  far  as  Hritish  Columbia  is  concerned,  analytical  chemists  are  placed  on 
a  par  with  the  members  of  the  legal  and  medical  professions,  insomuch  that  no 
aoftlyst  henceforth  will  be  allowed  to  practise  in  that  colony  unless  he  has  eatistied 
the  examiners  appointed  under  the  Act  as  to  his  skill  and  competence.  The  principle 
inrolved  is  one  that  might  be  adopted  in  other  countries  with  advantage. 

CHAl'TEK  XI. 

AN   ACT  TO   AMEND   THB    "BUREAU   OF   MINES   ACT." 

2Hh  Fchrnaty^  1899. 
Her  Majesty,  by  and  with  the  advice  and  consent  of  the  Legislative  Assembly  of  j 
ihe  Province  of  British  Columbia,  enacts  as  follows : 
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1,  This  Act  may  be  cited  aa  the  **  Burean  of  Mines  Act  Amendment  Act,  1899/ 

2.  Sectiou  12  of  Chapter  36  of  the  Revised  Statutes,  1897,  is  hereby  repealer 
and  the  following  substituted  therefor: 

"■  12.  (1)  The  Minister  shall,  twice  or  oftener  in  each  year,  institute  an  exami 
nation  for  efficiency  in  the  practice  of  assaying  and  other  kindred  subjects  as  may 
deemed  advisable ;  the  examination  shall  be  conducted  by  examiners  to  be  appoint* 
by  the  Miuisber ;  each  candidate  shall  pay,  before  the  examination,  such  fee  as  mi 
be  determined  by  the  Lieutenant-Governor  in  Council,  who  shall  grant  a  certificate 
eflicienoy  to  each  successful  candidate  at  such  examination,  on  the  recommendatit 
of  the  duly  appointed  examiners,  and  the  payment  of  a  further  fee  to  be  determine 
by  the  Lieutenant-Governor  in  Council,  such  certificate,  and  the  certificate  isaui 
under  sub-section  (2)  hereof,  to  be  taken  as  pnind  Jade  evidence  of  efficiency  in  anj 
Court  of  Law  in  the  Province. 

'*  (2)  Every  person  applying  for  a  certificate  of  efficiency,  on  satisfying  the  dulj 
appointed  examiners  that  he  has  passed  a  course  of  practical  analytical  or  aseaj 
work  in  any  School  of  Mines  or  College  in  Canada,  Great  Britain,  or  Ireland,  shi 
be  entitled  to  receive  a  certificate  of  efficiency  on  the  recommendation  of  the  dnljj 
appointed  examiners,  and  on  payment  of  a  fee  to  be  determined  by  the  Lieutenani 
Governor  in  Council ;  but  it  shall  rest  with  the  examiners  to  decide  whether  ati( 
course  or  examination  is  equivalent  to  the  examination  prescribed  by  the  examinei 
and  if  such  examination  or  course  is  not,  in  the  opinion  of  the  examiners,  sufficientlj 
similar  to  the  examination  required  by  the  examiners,  the  examiners  may,  in  thi 
discretion,  require  such  candidate  to  pass  such  further  examination  as  they  mi 
deem  necessary. 

"  (3)  The  examiners  appointed  by  the  Lieutenant-Governor  in  Council  shall 
entitled  to  receive  a  certificate  of  efficiency. 

"  (4)  The  Lieutenant-Governor  in  Council  may  from  timo  to  time  prescribe  mil 
and  regulations  for  the  carrying  out  of  such  examinations. 

"  (5)  After  the  expiration  of  two  years  from  the  first  day  of  March,  a.d.  1899, 
person  not  holding  a  certificate  of  efficiency  as  prescribed  in  sub-sections  (I),  ^2), 
(3)  hereof  shall,  by  public  advertisement  or  otherwise,  solicit  employment  as 
aseayer,  or  to  perform  assays,  nor  shall  any  such  person  ask  or  receive  payment  f( 
performing  any  assay,  nor  shall  any  such  person  give  a  written  statement  of  the  roai 
of  any  assay  performed  by  him  :  Provided  that  nothing  in  this  subsection  flhall  appl 
to  persons  who  already  hold  a  certificate  of  efficiency  under  the  examination  pi 
Boribed  by  section  12  of  the  'Bureau  of  Mines  Act.' 

*'  (6)  Any  persons  violating  the  provisions  of  this  section  shall  be  liable  to  a  fii 
of  not  less  than  twenty-five  dollars  and  not  exceeding  one  hundred  dollars  for 
offence." 


APPOINTMENT. 

Mr.   J.    CuTHiiKBT    Welch,    of  Trail,   has   been   appointed   one   of   the   thi 
examiners  under  the  Bureau  of  Mines  Ameodmont  Act  of  British  Columbia  of  189 
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PROCEEDINGS   OF   THE    SOCIETY    OF   PUBLIC   ANALYSTS. 

The  monthly  meeting  of  the  Society  v^'ss  hold  oa  Wedueaday  evening,  May  I,  in  the 
Cboniical  Society's  Rooms,  Burlington  House.  The  President  (Dr.  J.  Augustus 
Voeleker,  M.A.,  B.Sc.)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  contirmed. 

Mr.  John  Webster  was  elected  a  member  of  the  Society. 

A  certificate  of  proposal  for  election  to  membership  in  favour  of  Mr.  Frederick 
Malcolm  Wharton,  F.LC,  OH,  Belsize  Road,  South  Hampstead.  assistant  to  Mr. 
jWilliam  Chattaway,  and  late  assayer.  Imperial  Mint,  Nanking,  China,  vras  I'ead  for 
the  first  time. 

The  following  papers  were  read  :  "  Alkaline  Waters  from  the  Chalk,"  by  W.  W. 
Haher,  M.A. ;  '•  Citron  Oil,"  by  Herboi't  E.  Burgess ;  and  a  •'  Note  on  the  Reduction 
of  Iron  Salts/*  by  Gilbert  T.  Morgan,  D.Sc. 


DETERMINATION  OF  DISSOLVED  OXYGEN  IN  WATERS  IN  PRESENCE 
OF  NITRITES  AND  OF  ORGANIC  MATTER. 

By  Dr.  S.  Rideal  and  C.  G.  Sthwaht. 

{Bead  at  the  Meeting,  March  6.  1901.) 

\cTVAL  boiling  out  of  the  dissolved  gases  from  water  with  gasometric  estimation 
ean  in  most  cases  only  be  accomplished  in  the  laboratory.  Bunsen's  method, 
[described  in  Fresenius,  is  fairly  simple,  but  not  accurate  ;  his  absorption  coetlioients 

kve  been  re-estimated  and  corrected  by  Pettersson  and  Sonden  (Berichie^  xxii.,  1439). 
Winkler  {ibid.t  1704),  and  by  Roscoe  and  Lunt  (Trans.  Chem,  Soc^  1889,  55:2) 

'arious  forms  of  special  apparatus  have  been  devised  by  Pettersson  and  Sonden 
{ivc,  Cit),  Sidney  Harvey  (Analyst,  1894,  121).  Adeney  (Trum.  Ti.  Dull.  Soc„ 
'Sept..  189G),  Dibdin  {J,  S.  C.  I.,  I'.KX).  499),  and  others,  but  none  of  them  are  suitable 
for  Q«e  in  the  field. 

Many  titration  processes  have  been  introduced  for  rapidly  estimating  the  dis- 
colved  oxygen  only,  but  with  heavy  and  fragile  apparatus,  while  some,  e.</.,  Schutzen- 
berger*e  and  Thresh's,  require  thf  use  of  a  current  of  coal  gas  or  hydrogen.  Kiscb> 
is  an  examination  of  different  methods  {Zeits.f,  amjciv.  Chcm.,  1891,  10'5),  strongly 
prefetB  Wmklor'e,  which  employs  manganous  chloride  and  soda  (Ber..  xxi.,  2843 ; 
ixii.  1764).  Mitller  introduced  some  changes  in  the  preceding,  using  crystals  of 
manganous  sulphate  and  allowing  to  stand  with  the  alkali  for  half  an  hour.     He 
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mentione  the  interference  of  aitrites,  and  corrects  for  it  by  tibrfttion  of  a  separate 
sample  with  HCl,  KI  and  tbiosulphate  (C/im.  /iuV.,  xiii..  IIHH;  J.  S,  C.  L,  1889, 
923).  Botnijn  keeps  the  mangauous  hydroxide  iu  solution  by  adding  Bochelle  salt 
before  the  soda  {liec.  Trav.  Chim.,  189G,  xv.,  76).  The  use  of  ferrous  hydroxide  as 
an  oxygen  absorbent  was  antecedent  to  manganous,  and  was  due  to  Mohr;  it  haa 
led  to  a  number  of  cnoditicatious,  chieBy  in  the  apparatus,  but  in  every  case  the 
instability  of  ferrous  salts  renders  them  less  suitable  thau  manganous  solutions  for 
field  work,  and  involves  extra  titrations  of  the  standard.  The  sample  of  water,  and 
at  the  same  time  an  equal  quautity  of  water  freed  from  dissolved  oxygen,  are  treated 
with  ferrous  sulphate  and  soda  ;  after  agitation,  air  being  excluded,  the  precipita 
hydroxides  are  dissolved  by  sulphuric  acid,  and  the  amount  of  iron  oxidized 
estimated  by  titrating  boih  with  standard  permanganate. 

Tiemann  and  Preusse  (Ber.,  xii.^  17(>8),  from  a  large  number  of  trials,  conelud 
that  Mohr's  method  gave  generally  too  low  results,  while  Konig  and  others  iM 
X.,  2017  ;  1880.  154  ;  Zeii.  Chim.,  xix..  259)  found  it  trustworthy, 

Lalieu  {Journ.  PJuirm.  Anven^  1887,  570)  employed  ammonio- ferrous  sulp; 
as  more  stable ;  the  presence  of  ammonium  salts  also  causes  pari  of  the  ferro 
hydroxide  to  remain  dissolved,  and  renders  the  absorption  more  rapid.     He  used 
200  c.c.  of  water  in  a  narrow-necked  flask  with  a  perforated  stopper. 

Blarez  {Jortrn.  Phiirvi.,  1HH8,  5,  xviii.,  55)  introduced  the  use  of  two  superposed 
bulbs  with  a  capillary  tube  between  and  a  stopcock  below,  drawing  in  the  reagents 
from  above  by  running  out  mercury  placed  in  the  lower  bulb ;  the  apparatus  was 
thus  complicated  and  the  weight  increased. 

Linossier  (Journ.  Phartn.,  1891,  5,  xxiii.,  103)  avoided  precipitation  by  the 
presence  of  sodio-potassic  tartrate,  and  titrated  the  free  oxygen  with  standard 
ferrous  sulphate,  with  phenosafranin  as  indicator.  The  process,  as  described,  has 
several  faults,  and  is  unsuited  for  the  field. 

Albert  Levy,  at  the  Montsouris  Observatory,  Paris,  has  in  practice  a  modifi 
tion  of  the  Mohr-Lalieu  method,  employing  a  bulb  tube  of  known  capacity,  **  abo 
100  O.C.,"  with  stopcocks  above  and  below,  and  a  short  funnel  above.  The  bul 
being  filled  with  the  water,  and  the  taps  closed,  2  c.c.  of  potash  solution  are  adde 
through  the  funnel  by  carefully  opening  the  cocks ;  then,  aftei*  washing  the  fooiiel. 
A  c.c.  of  ammonio-ferrouH  sulphate  are  similarly  introduced.  After  agitation  t 
precipitated  oxides  are  dissolved  by  adding  in  the  same  way,  after  again  washing  ti 
funnel,  2  c.c.  of  50  per  cent,  sulphuric  acid,  the  contents  are  transferred  to  a  llaok 
and  titrated  with  permanganate.  The  next  step  is  the  special  feature.  As 
ferrous  solution  in  the  acid  siat-e  only  very  slowly  takes  up  oxygen,  he  repeats  tl 
whole  operation,  o/;n7/mj;  the  alkali .  the  diflerence  between  the  c.a  of  permanganai 
used  is  calculated  into  oxygen  per  litre. 

Letts  and  Blake  {Brit.  .Usoc,  1900)  £11  an  ordinary  separating  funnel  with  ib 
water,  withdraw  a  measured  volume  from  below,  and  replace  it  by  standard  ferro 
sulphate,  and  then  ammonia.  The  funnel  is  inverted,  and  50  per  cent,  sulphuric  aci 
passed  in  by  gravity  through  the  tube.  Permanganate  is  used  for  titration,  or 
hichromate  if  the  chlorides  are  very  high,  as  iu  sewage  or  sea-water.  But  bichromate, 
ei]Unlly  with  permanganate,  is  reduced  by  nitrites  and  by  organic  matter. 
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W  Thresh  {Trans.  Chem.  See,,  1890,  185)  adds  a  nitrite  and  Bulphuric  acid  to  the 

'  water  id  a  current  of  coal  gas ;  the  iodine  liberated  is  then  proportional  to  the  dis- 
Bolved  oxygen,  and  is  measured  by  thiosulphate.  Both  the  nitrite  added  and  any 
originally  present  are  separately  titrated  and  allowed  for.  Organic  matter  interferes 
by  absorption  of  iodine.  Deventor  and  Jurgens  substitute  a  layer  of  petroleum  for 
the  ooal  gas  (Cktm.  Cmtr.,  1893,  ii..  646). 

Attempts  were  early  made  to  utilize  quantitatively  in  a  direct  manner  the  tints 
produced  by  free  oxygen  in  various  colourless  solutions.  This  may  he  done  in  four 
ways : 

r.  Adding  the  reagents  to  a  measured  volume  of  water  and  comparing  the  tint 
with  permanent  standards.  This,  if  reliable,  would  be  a  very  rapid  process.  I'ro- 
feseor  Ramsay  has  recently  introduced  a  very  portable  box,  by  whicb  the  colour 
prodoeed  by  the  dissolved  oxygen  acting  on  freshly-prepared  ammonio-cuproue 
chloride  is  compared  with  standard  blue  tints  preserved  in  sealed  tubes.  We  received 
an  early  specimen  of  the  apparatus,  whicb  in  its  present  stage,  after  numerous  trials, 
we  have  found  to  be  subject  to  the  following  objections : 

i.  The  standards  from  1  o.o.  to  6  c.c.  should  bo  extended  to  7  and  8  c.o..  as  in 
cold  weather  ihany  waters  contain  these  quantities  of  oxygen  per  litre. 

2.  Headings  are  ditticult  nearer  than  A  c.c,  and  in  coloured  waters  cannot  be 
defined. 

3.  It  is  very  difHcult  to  obtain  a  blank  ;  the  cuprous  chloride  in  making  absorbs 
oxygoQ,  and  the  layer  of  keroseue  over  the  water  only  partially  excludes  that  gas. 

4.  Nitrites  interfere  greatly,  as  shown  by  the  following  experiments  : 
NoTK. — Two  cylinders  of  equal  diameter  (3  centimetres)  were  tilled  to  a  depths 

of  6  centimetres  with  dilute  colourless  ammomo-cuprous  chloride  under  05  centi- 
toetre  of  petroleum,  and  left  undisturbed.  The  liquid  gradually  became  blue  under 
the  petroleum.    The  rate  of  penetration  was  as  follows  : 

Hours      ...             ...             ...  40min.     1  hr.  40  min.  3         19         38  43  68 

Depth  of  blue  in  centimetres  : 

let  tube                          ...       0*63          0-94  1*0      1*9       3*8  4-6  5*9 

2nd  tube                        ...  nearly  the  same  as  first  29  3*6  3*8 

At  first  the  penetration  is  irregular,  but  afterwards  it  becomes  approximately 
proportional  to  the  time. 


P 


Co.  Oxygen  per  Litre. 


Tap  water  alone 

Ditto,  with  five  parts  nitrous  N  per  100,000 

Water  boiled  and  cooled  under  kerosene 
Bqual  parts  of  boiled  and  tap  water  : 

Without  nitrite 


With  nitrite 


Theory.  »t 

20"  C. 

6-28 
G-28 


3-47 


Winkler. 
611 
615 

0-78 


3-6 


Uanutay. 

about  6 

much 

deeper  blue 

1-5  K>  2 


3-47 
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Rameay's  method  therefore  Beems  only  applicable  to  fairly  pure  river  or 
waters.     The  presence  of  nitrates  was  not  found  to  interfere. 

II.  Comparing  the  tint  with   standards   made  up  at   the  same  time  as 
Nesslerizing  has  not  worked  well  in  practice. 

III.  The  colour  produced  by  the  oxygen  is  titrated  back  by  means  of  a  etandai 
bleaching  solution.     Schutzenberger's  indigo  and   hyposulphite  process  belongs  to 
this   category.     Its   dillioulties   and   disadvantages   are  well   known   (Ramsay  and 
WilliajuB,   Joiinu  CJiem.   Soc^   1886,   751;    Duprc.   Analyst,  x.,  156;    Bosooe 
Lunt,  loc.  ciL,  1B89.  552;  Adams,  ibid.,  1892,  310). 

IV.  Adding  the  reagents  to  the  sample,  and  to  au  equal  volume  of  oxygen-fre? 
water,  and  admitting  oxygen  or  air  to  the  latter  until  the  colour  of  the  sample  is 
imitated ;  the  quantity  of  oxygen  required  gives  the  measure  of  that  present  in  the 
specimen  of  water.  This,  which  is  really  a  titration  with  oxygen  gas,  presents  many 
difficulties,  and  is  liable  to  great  errors.  Mackay  and  Middleton  (Journ.  Soc.  Chem. 
In^,^  1898,  1127)  add  pyrogalHc  acid  and  potash  to  two  equal  samples  of  the  water 
before  and  after  boiling  out  the  oxygen,  then  admit  air  gradually  to  the  second  till 
the  tint  of  the  iirst  is  obtainod :  as  250  c.c.  of  water  are  employed,  the  volume  of 
residual  nitrogen  is  taken  as  equal  to  the  dissolved  oxygen  in  c.c.  per  litre.  Among 
the  objections  are  the  bulk  and  fragility  of  the  apparatus,  the  time  required,  the  use 
of  coal  gas,  and  the  solubility  of  the  nitrogen  in  the  boiled  water,  a  large  rjuantity  of 
which  (265  c.c.)  is  required  for  each  experiment.  The  analyses  given  in  the 
are  hardly  satisfactory. 


Some  yeai*8  ago  we  were  led  to  select  as  the  most  portable,  rapid,  and  generally 
reliable  process  a  modification  of  Winkler's  manganese  method  in  preference  to  all 
the  methods  we  have  described.  While  it  ia  comparatively  easy  to  titrate  the  free 
oxygen  in  fairly  pure  samples,  such  as  river  and  well  waters,  in  sewage  and  ofUuents 
containing  nitrites,  occasionally  sulphides,  and  much  organic  matter,  great  dithculties 
are  introduced.  After  a  large  number  of  expenments,  we  have  found  that  it  is 
practicable  to  get  rid  of  the  interference  by  oxidizing  with  permanganate  in  acid 
solution  out  of  contact  with  air.  A  further  simplification  was  to  discard  tap  funnels 
and  indiarubber  tubing,*^  and  to  conduct  the  experiment  in  ordinary  stoppered 
bottles  of  known  capacity  (about  300  c.c.)  when  full,  the  volume  of  each  being  etchij 
on  the  bottle  and  a  coeCQcieut  calculated.!  ^ 

With  ordinary  waters  the  proceeding  is  very  simpl&  The  bottle  being  tilled 
quietly  but  quickly,  1  c.c.  of  manganous  chloride  solution  (33  per  cent.)  is  passed  to 
Che  bottom  from  a  long  pipette,  then  3  o.c.  of  a  solution  containing  83  per  cent,  aoda 
and  10  per  cent.  KI.  The  stopper  is  inserted,  without  air  t)ubbles,  and  the  contei 
mixed  by  inversion  and  rotation.  The  liberated  manganous  hydroxide  absorbs 
free  oxygen.  On  standing  a  few  minutes  the  upper  liquid  becomee  dear;  the  stop] 
18  then  removed  for  a  second,  and  3  c.c.  of  concentrated  pure  HCl  are  passed  to  the 

*  RoacT'C  and  Lunt,  in  tb«ir  cxamliutioD  of  Schut/enbcrger's  process  with  reduced  W.^  *  md 
that  in(Ii*nibl)«r  tiiliiri)^  allowed  ft  oooaiderftbla  Amoont  uf  Mxygtn  to  difiiut;  in  from  the  i>  ii, 

whuu  an  atmcmpherc  of  hyUrogoo  or  coal  gw  u  entplujred,  the  oxygtn  rmpidly  diffoiet  into  il,  _; l-uO 

luck  JkiFftin  in  an  irr«gtjltkr  niAnoer, 

t  ZcdUchtt  \Chem.  CejUr^,  1899,  ii..  727^  dowrilw*  »  Bimilu  aixnpUficatlQn. 
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Bottom  by  a  pipette.  Again  closed  and  rotated,  the  manganese  oxides  dissolve  and 
iodine  is  Liberated  in  proportion  to  the  oxygen.  At  this  stage  the  bottle  should  be 
allowed  to  stand  about  five  minutes  in  the  dark,  with  occasional  moving,  till  olear. 
The  liquid  is  then  transferred  to  a  porcelain  basin,  and  the  iodine  determined  by 
thiosulphate  and  starch. 

When  nitrites  and  much  organic  matter  are  present,  50  c.c.  of  the  original 

Uquid,   acidified  with   1   c.o.  of   cooceutrated  pure  H^SO^,  are   first  titrated  with 

deciQormal  permanganate,  till  a  faint  pink  colour  persists  after  ten  minutes.     The 

amnber  of  c.c.  so  required  is  calculated  to  the  volume  of  the  bottle  in  which  the  free 

oxygen  determination   is  to  be  done.     This  amount  is  then  placed  in  the  bottle, 

together  with  1  c.c.  of  sulphuric  acid  (if  more  than  10  c.c.  of  decinormal  permanganate 

are  required,  2  c.c.  of  acid  must  be  added),  the  bottle  is  filled  with  the  liquid  under 

examination,  mixed  by  rotation,  and  allowed  Lo  stand  five  or  ten  minutes.     We  have 

found  that  it  is  advisable  to  add  O'l  c.c.  of  permanganate  in  excess  of  the  calculated 

•mount,   9o   that   the   Uquid   should   retain  a  slight  pink    colour.     Any   excess  of 

permanganate  affects  the  determination  of  free  oxygen  by  liberating  iodine,  therefore 

has  to  be  removed.     If   the   solution  remains  pink,  the   bottle  is   briefly  opened. 

J  c.c.  of  a  2  per  cent,  solution  of  neutral  potassium  oxalate  added  with  a  pipette,  the 

oeck  QUed  up  with  the  water  under  examination,  the  stopper  inserted,  and  the  bottle 

routed  as  liefore.     The  colour  quickly  disappears,  and  the  solution  is  ready  for  the 

maQganous  chloride,  etc,  as  in  the  ordinary  determination.     It  was  ascertained  that 

the  oxalate  did  not  interfere,  but  to  balance  the  sulphuric  acid  that  has  been  added 

a  rather  larger  proportion  of  soda  is  required.     When  working  with  sewages  and 

eiHaents   we   use   a   50   per  cent,   soda  +  10  per   cent.   KI ;   after  oxidizing  with 

permanganate,  3  c.c.  of  this,  and  afterwards  3  c.c.  of  HCI,  are  added. 

The  reagents  being  used  in  the  concentrated  form  with  a  comparatively  large 
nlame  of  water,  the  correction  for  the  additions  is  small,  and  can  usually  be 
flQglocted.  When,  however,  the  oxygen  is  low,  the  reagents,  being  presumably 
saturated  with  oxygen  under  atmospheric  conditions,  will  make  the  result  too  high. 
The  correction  then  to  be  applied  is  . 

^      lOOUa-Ru 
Y  -fi 

where  x  Is  the  number  of  c.c.  of  oxygen  per  litre  of  the  liquid,  a  the  amount  of 
oxygen  in  c.c.  found  by  titration,  V  ihe  volume  of  the  bottle,  and  ;i  that  of  the 
reagents,  while  R  is  the  number  of  c.c.  of  oxygen  contained  in  a  litre  of  saturated 
water  at  the  temperature  of  the  experiment,  which  is  preferably  actually  determined, 
or  c&n  be  obtained  from  a  table  such  as  Hoscoe  and  Lunt's  (C.  S.  ./.,  1H89,  o32). 

The  results  obtained  with  good  waters  agree  well  together,  and  also  with  the 
figarea  recorded  for  boiling  out  in  vacuo.  Thus,  in  c.c.  of  O  per  htre  a  tap  water  in 
August,  I'JCM),  gave  5*03 — corrected  for  reagents,  5-90 ;  another  observer  found  597 
uncorrected,  lioscoe  and  Lunt's  figure  for  satui'ated  distilled  water  at  the  tempera- 
tare  21"  C,  6-16.  Next  day  the  tap  water  showed  6*23  aud  615.  In  November 
determinations  gave  7*24,  7*20  and  7*33.     Roscoe's  figure  for  IS'o"^  C.  is  7*2. 
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5-97 
5-99  I 
6-17  ( 


IL 

14  0^C. 


7'31 


Wftter  rr. 

6-64 

G-6y 


UI. 

100°  c. 
774 


7-20 
7-40 


7*62 
7-77 


In  the  presence  of  nitrite  equal  to  ii  parts  of  nitrous  nitrogen  per  100, 
previous  oxidation  by  permanganate  gave,  aa  c,c.  of  free  O  per  litre : 

Water  I. 
Original — nitrite  absent 

With  addition  of  2  parts  nitrite  per  100,000 

The  following  are  other  examples  of  the  process : 

I. 

Temperature  11*5°  C. 

Saturated  water    ...  ...       7'54 

Saturated  water  +  10  parts  per   100,000  of   N 

as  nitrate 
Saturated  water  +  10  parts   per    100,000  of   N 

as     nitrite,     with     previous     permanganate 

treatment  

BoBcoe  and  LuoVs  tables  ...         ...         ...       7*52 

In  the  presence  of  both  organic  matter  ami  nitrite: — 

A  solution  was  made  containing  10  per  cent,  of  a  very  foul  street  washings,  an< 
2  parts  per  100,000  of  nitrous  N.     This  and  an  ordinary  water  were  l)0th  satuit^t 
with  oxygen  by  shaking.     After  the  action  on  the  polluted  sample  of  permanganat 
acid  and  oxalate  as  described,  the  dissolved  oxygen  was  determined.     The  ordioi 
water  gave  8'23,  the  polluted  6*29,  016,  61*J,  and  6'39. 

The  quantity  of  nitrite  was  then  doubled,   =4  parts  uitrous  N  per  100,( 
about  the  maximum  quantity  we  have  found  in  effluents.     The  original  gave  i]-ls  an< 
C'21  c.c,  O  per  litre  ;  the  nitrited  sample  after  the  permanganating  process  gave  0'19J 

The  results  should  be  expressed  in  actual  ac.  of  O  found  per  litre,  with  the 
temperature  of  the  water.  The  *'  percentage  of  saturation  "  calculated  from  Roscoe 
and  Luut's  table  shoxild  be  appended. 

Deviations  from  theoretical  amounts  may  to  a  certain  extent  be  produced 
physical  causes.  With  falling  temperatures  the  water  may  not  have  had  time 
take  up  its  complement  of  oxygen ;  on  the  other  hand,  with  rising  ones  it  may  hai 
an  excess.  Seyler  and  CJill  {Chem.  News,  Ixvii.,  H7)  showed  that  the  temperatui 
might  be  raised  from  1 "  to  9'5',  or  from  13'  to  !26*5',  with  little  loss  of  oxygen,  U 
water  remaining  supersaturated  until  shaken  vigorously.  This  condition  of  su] 
saturation  is  not  infrequent,  especially  if  the  water  has  been  under  pressure  in  pipe 
V  In  a  paper  by  Dr.  Adeney*  on  "  The  Application  of  the  .\eratiou  Method 
Analysis  to  the  Study  of  River  Waters,"  he  points  out  (p.  3G1)  that  •'  the  compositii 
of  the  dissolved  gases  in  still  waters  alters  very  slowly  with  alterations  of  teinperi 
ture,  so  that  samples  of  a  good  fresh  river  water  may  be,  and  probably  always  ai 
either  overuaturated  or  undersaturated  with  oxygen  for  the  temperatures  of  tl 
water  at  the  times  of  collection."  This  does  not  affect,  however,  the  comparison  of 
series  of  samples  collected  at  near  the  same  time,  if,  as  we  advise,  the  amount 
oxygen  dissolved  in  local  tap  water  be  simultaneously  ascenained. 

Dr.  Adeuey  in  this  paper  gives  a  number  of  siriking  examples  of  the  siguilicant 
of  free  dissolved  oxygen,  as  indicating   the   condition  and   progress  of   change 
mixtures   of  sewage   and  river  waters.     He   ha^   made   his   determinations   ga^o- 
•  rror,  noyal  Dublin  .SVi>/y,  ix.,  3,  No.  25,  S«pt»mbei  3,  1000. 
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mfitnoally.  and  includes  the  amount  of  nitrogen  and  carbonic  acid.  His  figures  ebow 
that  the  range  of  variation  of  the  nitrogen  (13  to  l'r*0  c.c.  per  litre,  and  only  18*5  in 
a  very  fool  crude  sewage)  is  much  less  than  that  of  the  oxygen  (7*5  to  nothing),  and 
that  the  amount  of  carbonic  acid  is  largely  affected  by  rain. 

We  believe,  therefore,  in  the  value  and  neoesaity  of  immediate  and  also  pro- 
gressive determinations  of  dissolved  oxygen,  and  we  have  shown  that  by  our  modified 
WiakJer  process  it  is  possible  to  ascertain  the  amount  of  free  oxygen  rapidly  in  the 
&«ld  in  waters  so  coloured  and  polluted  as  to  be  amenable,  as  far  as  we  have  ascer- 
laiaed.  to  no  other  process. 

Dr.  Rideal  also  exhibited  a  graduated  bulb  apparatus  that  he  had  had  made, 
vhioh  obviated  the  use  of  pipettes. 

Discussion, 

Mr.  DiBDiN  said  that  he  had  sytematically  contended  that  the  degree  of  aeratioo 
WIS  one  of  the  most  important  factors  in  determining  the  quality  particularly  of 
•ewage  effluents,  or  the  character  of  river  water  apart  from  any  particular  effluent : 
for  the  question  applied  to  the  examination  of  rivers  as  much  as  to  the  examination 
of  iny  particular  effluent  or  water-supply.  There  was  one  point  as  to  which  he  would 
h»Te  liked  to  have  further  information,  namely,  as  to  how  far  this  method  compared 
with  the  gasometric  process  :  because,  in  the  course  of  numerous  experiments  upon 
the  determination  of  dissolved  oxygon  in  the  water  of  the  river  Thames,  he  had 
Doticed  serious  discrepancies  in  the  results  obtained  by  various  volumetnc  processes. 
>{fttarally,  he  bad  not  been  content  to  let  the  matter  rest  there,  but  had  tried  in  many 
wftys  to  overcome  the  dif!ioulty.  Of  course,  the  question  of  nitrites  was  almost  an 
obvious  one,  but  he  had  also  had  in  mind  other  substances,  such  as  those  comained 
iQ  (he  water  discharged  from  gasworks,  which  would  alTect  the  question  to  a  greater 
or  less  extent.  In  the  case  of  the  Thresh  and  Schut/enberger  processes,  he  made 
experiments  to  ascertain  whether  it  was  possible  to  eliminate  the  tliscrepancies  by 
Robjecting  the  samples  of  water  to  oxidation  by  potassium  permanganate.  He  was 
•orry.  however,  to  say  that,  as  far  as  his  experiments  went,  the  results  were  not  so 
i&tisfactory  as  he  had  hoped  they  might  be,  and  consequently  he  had  adhered  to  the 
(Jisometric  process  for  all  work  in  which  accuracy  was  of  importance.  For  the 
porposo  of  indicating  a  degree  of  aeration  of  50  por  cent,  or  over,  volumetric  processes 
VMe  undoubtedly  satisfactory  ;  bat  in  cases  in  which  the  degree  of  aeration  was 
lower  than  00  per  cent.,  results  were  obtained  which  were  altogether  unrehablu.  If 
the  author  could  give  some  results  showing  how  determinations  made  by  this  modifi- 
cation of  the  "Winkler  process  compared  with  gasometric  determinations,  a  better 
opportunity  would  be  afforded  of  judging  as  to  its  value.  Nevertheless,  whether  it 
was  absolute  or  not,  it  must  be  admitted  that  a  process  which  was  portable,  and 
could  be  apphed  upon  the  works  or  upon  the  river-bank,  offered  great  advantagea. 
There  were  many  siicb  processes,  but  certainly  those  referred  to  in  the  present  paper 
were  to  be  ranked  as  among  tbe  simplest  of  any  of  the  kind  that  he  had  seen. 

Mr.  Wyntkr  Blyth  said  that  some  years  previously  he  had  had  considerlible 
xperience  of  the  Winkler  method  in  examining  the  rivers  of  Devonshire,  and  ho  had 
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found  it  extremely  convenient.     He  had,  however,  been  troabled  by  the  preaeuoa 
organic  matter,  but  not  of  nitrites,  because  the  waters  of  the  Devonshire  rivers  wei 
fairly  soft,  and  the  quantity  of  nitrites  in  them  was  infinitesimal     He  could  noj 
conceive  anything  that  would  be  more  advantageous  in  testing  the  pollution  of  ri 
than  an  oxygen  process,  because  one  could  go  down  in  a  boat  and  compare  the 
ditioD  of  the  river  above  and  below  the  point  at  which  a  particular  efUuent  w 
discharged,   the   results   obtained   in   many  oases   being  very  striking.     He  mi, 
perhaps  make  one  criticism   on   the   apparatus   now   descriljed,  namely,  that   t 
accurate  measurement  of  the  10  c.o.  run  out  by  means  of  the  mark  on  the  tube  would 
necessarily  be  somewhat  difiicuU,  owing  to  the  comparatively  large  diameter  of  t 
tube  ;  and  he  would  suggest  that  the  tube  might  with  advantage  be  maile  narrowi 
so  that  an  accurate  reading  could  be  more  easily  taken. 

Dr.  Rmt:AL,  in  reference  to  Mr.  Wynter  Blyth's  suggeatioD,  said  that,  ivs  a  mati 
of  fact,  the  best  plan  was  to  run  out  the  10  c.c.  into  a  small  measuring  vessel 
answer  to  Mr.  Dibdin's  criticism,  he  regretted  that  at  present  this  modification 
Winkler's  process  had  not  boon  compared  witli  the  gasometric  method  for  very  smi 
quantities  of  dissolved  oxygen.      It   had,  however,  been   satisfactorily  ascertain* 
that  the  method  did  give  very  good  results  as  compared  with  any  other  volumeti 
process  ;  and  there  was  no  doubt  that  the  addition  of  the  permanganate  beforeh&n 
so  as  to  destroy  nitrites,  gave  far  more  accurate  results.     Instead  of  comparing  tl 
method  by  direct  experiment  with  gasometric  processes,  it  had  been  compared  wil 
Roecoe  and  Lunt's  figures  for  fully  aerated  water,  which  were  obtained  by  interpoL 
tion  between   actual  determinations   by  the  gasometric  process  at  intervals  ql  ^ 
Their  figure  for  pure  water  at  a  temperature  of  20"  C.  was  6*28,  and  that  yielded  I 
this  process  6*11  ;  while  in  the  presence  of  5  parts  per  100,000  of  nitrous  nitrogen  th 
figure  obtained  by  this  process  was  fi'15.     Even  in  the  presence  of  nitrites,  ferrous 
iron  and  a  large  quantity  of  organic  matter,  this  process  gave  results  almost  identi 
with  the  gasometric  figures. 


DETECTION  AND  ESTIMATION  OF  PRESERVATIVES  IN  MILK. 

By  Mebedith  Wynthk  Blyth,  B.A.,  B.So. 

{Bead  at  the  Meeting,  March  6,  1901.) 

Trk  use  of  preservatives  in  milk  has  made  it  necessary  for  those  engaged  in  the^ 
examination  of  dairy  products  to  spend  a  great  amount  of  time  in  the  search  for  the 
various  substances  used  for  this  purpose.     Some  chemists  are  in  the  habit  of  loci 
for  preservatives  only  in  those  samples  which  show  no  signs  of  decomposition  ) 
definite  length  of  time ;  but,  as  more  often  than  not  the  time  that  has  elapsed  8in< 
the  milk  left  the  cow  is  unknown,  this  method  is  bound  to  lead  to  fallacious  result 
as  the  state  of  decomposition  of  a  milk  depends  not  only  on  the  factor  of  time, 
also  on  the  incubation  temperature,  and  the  number  and  nature  of  the  micro-organi 
present  in  the  milk. 

The  decomposition  of  milk  may,  however,  be  made  the  baais  of  a  test^ 


THE  ANALYST. 


149 


ireserraciveB  if  we  bring  the  samples  (1)  to  the  same  degree  of  alkalinity,  (2)  to  the 
e  bacterial  condition,  (3)  to  the  same  incubation  temperature. 
Having  made  a  large  number  of  experiments  at  different  temperatures  and  under 

v&nous  conditions,   I  find   that  the  following  method  gives  excellent  results,  the 

primary  object  of  the  test  being  to  enable  analysts  to  examine  easily  a  large  number 

of  Buuples  without  a  great  waste  of  time  : 

Examination  for  Prrsebvatives. 

1.  Measnre  10  o.c.  of  each  rnilk  into  clean,  wide  test-tubes. 

'2.  Measure  10  c.c.  of  a  sterile  milk,  known  to  be  free  from  preservativea,  into  a 
teet-tnbe  (these  control  tubes  can  be  kept  ready  for  use), 

3.  Add  to  each  milk  and  to  the  control  2  c.c.  o(  a  very  strong  slightly  alkaline 
sohtion  of  litmus.  Now  examine  all  the  tubes,  and  if  any  of  them  are  not  the  same 
shade  of  blue  as  the  control  tube,  drop  in  drop  by  drop  a  half-normal  solution  of 
sodium  hydrate  until  the  correct  shade  of  blue  is  obtained.  This  will  be  found 
anuecessary  in  the  case  of  most  milks,  and  will  only  be  necessary  when  the  milks 
we  two  or  three  days  old  ;  this  process  must  then  be  done  very  carefully. 

i  Plug  all  the  tubes  with  cotton- wool,  and  heat  them  in  a  water-bath  kept  at  a 
rature  of  80*  C.  for  ten  minutes, 

5.  Allow  the  tubes  to  cool,  and  inoculate  each,  including  the  control,  with  ^  c.c. 
of  lour  miJk  in  water  [\  cc.  milk  to  100  c.c.  water).  Shake  the  tubes  well.  Now 
let  the  tubes  stand  for  twenty-four  hours  at  any  temperature  between  15*  C.  and 
'23*  C.,  and  then  examine.  If  the  control  tube  is  not  white,  or  nearly  so,  they  must 
be  allowed  to  stand  for  a  longer  period. 

Those  tubes  which  contain  preservatives  will  remain  blue  or  pink,  while  the 
tabee  containing  no  preservatives  will  behave  in  the  same  way  as  the  control  tubes, 
beooming  quite  white. 

The  length  of  time  the  blue  or  pink  colour  takes  to  become  white  depends  upon 
■tie  quantity  of  preservative  present  in  the  sample. 

The  quantities  of  the  more  common  preservatives  which  can  be  detected  with 
certainty  by  this  method  are  0*005  per  cent,  of  borax,  boracic  acid,  or  mixtures  of 
these  substances,  0*05  per  cent,  of  salicylic  acid,  and  00003  of  formic  aldehyde, 
quQtitied  very  much  smaller  than  are  ever  found,  or  which  would  be  of  any  value  in 
commercial  milks.  Having  selected  by  this  method  those  samples  which  contain 
preservatives,  the  nature  of  those  preservatives  must  be  determined  by  the  ordinary 
(Mthods. 

Ehtimation  ok  Phkbebvatives. 

The  quantity  of  any  preBervative  in  milk  may  be  estimated  by  a  modification  of 
the  process  just  described.  It  is  not  of  much  use  in  the  case  of  borax,  boracic  acid, 
or  salicylic  acid,  as  the  usual  chemical  methods  are  for  these  substances  of  greater 
•ocutacy  than  the  method  to  be  described ;  it  may,  however,  be  used  even  with 
these  substances  as  a  control  on  the  results  obtained  by  chemical  estimation. 

With  formic  aldehyde  the  case  is  different,  the  chemical  methods  for  the 
determination  of  small  queintities  of  this  preservative  being  very  unsatisfactory  ;  and 
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BinoQ  it  has  a  very  high  aatiseptio  value,  formic  aldehyde  ie  admii*ably  adapted  to 
estimation  by  bacteriological  moans.     The  ostimation  may  be  made  an  follows : 

Take  two  test-tubes,  and  measure  into  each  tube  10  c.c.  of  the  milk  containing 
formic  aldehyde  (solutions  A).  Take  10  c.o.  of  the  original  milk,  and  dilute  to 
100  c.c.  with  milk  free  from  preservative;  measure  out  two  tubes  as  before 
(solutions  B). 

Take  10  c.c.  of  solution  B,  and  dilute  to  100  c.c.  with  milk  free  from 
preservatives  ;  measure  out  two  tubes  as  before  {solutions  C). 

Prepare  three  control  tubes  of  10  c.c,  each  containing  0'006  per  cent.,  0003  per 
cent.,  0001  per  cent,  of  formic  aldehyde  respectively  (control  A). 

Prepare  four  control  tubes  of  10  cc,  each  containing  0-001  per  cent.,  00008 
cent.,  0<X)05  per  cent.,  0O003  per  cent,  of  formic  aldehyde  (control  B). 

Treat  all  the  tubes  with  litmus,  heat  to  HO"  C,  cool  and  inoculate  in  exactly  the' 
eame  manner  as  if  testing  for  the  presence  of  preservatives 

Place  one  tube  of  solution  A,  one  tube  of  solution  B,  one  tube  of  solution  C,  and 
the  three  control  solutions  A,  in  the  warm  iucubator  at  38"  C.  for  twenty-four  hours. 

Place  all  the  other  tubes  in  the  cool  incubator  at  about  22"  C.  for  twenty-four 
hours. 

From  a  comparison  of  the  colours  of  the  various  tubes  after  twenty- four  hoi 
a  very  close  estimation  can  be  made  of  the  quantity  of  preservative  originally  prase: 
in  the  milk,  providing  that  quantity  does  not  exceed  0*5  per  cent. ;  if  it  exeeeda  this 
number  still  greater  dilutions  must  be  made. 

The  estimation  of  formic  aldehyde  should  be  made  either  on  the  fresh  milk  or 
on  a  portion  of  the  milk  which  has  been  partially  sterilized  at  80"  C. ;  but  even  in 
this  latter  case  there  seems  to  be  some  loss  of  the  aldehyde  in  twenty-four  hours. 

It  is  apparently  impossible  by  this  method  to  get  an  accurate  estimation  of 
formic  aldehyde  by  distilling  off  the  aldehyde  and  estimating  it  in   the  distillate, 
because  the  distillate  possesses  a  higher  antiseptic  value  than  the  foruiic  aldehyd^— 
originally  placed  in  the  milk  will  account  for;  this  increase  is  no  doubt  dne  to  6on^| 


per 

i 

the 

knd 

irs. 

four 


distillation  product  of  the  milk. 


Further  experiments  are  being  made  on  this  point. 
Discussion. 


Mr.  RiCHMoyD  said  that  daring  the  reading  of  the  paper  a  doubt  whether  aJ 
the  organisms  in  milk  would  be  destroyed  by  heating  to  HO'^  C.  had  passed  throu^^h 
his  mind,  but  second  thoughts  convinced  him  that  the  organisms  in  the  quantity 
sour  milk  added  were  so  enormously  in  excess  that  the  few  which  might  remi 
could  have  no  practical  effect.     The  method  seemed  to  be  an  excellent  one  to  enabl 
samples  of  milk  to  be  sorted  with  a  minimum  of  trouble,  so  that  only  those  need 
examined  which  probably  contained  preservatives.     With  reference  to  the  author' 
remark  to  the  effect  that  the  distillate  from  milk  was  more  skntiseptie  than  the  milk 
itself,  it  was,  lie  thought,  firmly  estabhshed  that  when  formaldehyde  was  added 
milk  it  combined  with  the  proteids  and  gradually  disappeared.     Those  proteida  hi 
not  the  same  properties  as  those  in  the  original  milk.    For  instance,  when  hei 
with  hydrochloric  acid  they  were  much  more  diflicult  to  dissolve  than  the  proteids 
the  original  milk.     Now,  it  was  extremely  probable  that  the  action  of  the 
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^orgmoiamB  on  the  milk  containing  these  altered  proteids  was  not  the  same  as  in  the 
case  of  milk  with  unaltered  proteids,  but  was  in  fact  likely  to  result  in  a  greater 
development  of  acidity  ;  on  distillation,  especially  in  a  faintly  acid  solution,  formalde- 
hyde would  pass  over  from  the  compound,  and  when  the  distillate  was  added  to  milk 
would,  before  combination  took  place,  exert  its  full  antiseptic  efTect,  and  this  seemed 
to  be  a  reasonable  explanation  of  what  the  author  had  observed.  In  conjunction 
with  Mr.  J.  B.  P.  Harrison  he  had  made  some  experiments  on  the  rate  at  which  acid 
developed  in  milk,  and  bad  found  that  when  milk  treated  with  formaldehyde  began 
to  go  sour  it  went  soar  at  a  very  much  greater  rate  than  milk  not  so  treated.  In 
some  cases  it  was  actually  found  that,  after  two  or  three  days,  milk  treated  with 
formaldehyde  ooatained  more  acid  than  untreated  milk,  while  in  the  earlier  stages  it 
contained  very  much  less. 

Dr.  RiDEAL  remarked  that,  since  the  organisms  present  in  milk  were  not  only 
tboee  which  produce  souring,  a  preservative  might  have  an  inhibiting  effect  on 
ofganisms  other  than  those  which  produced  a  souring  effect.  To  test  the  presence 
lad  estimate  the  amounts  of  preservatives  by  means  of  a  mixed  breed  of  souring 
org&niams  would  not  necessarily  give  any  indication  as  to  the  value  of  the  preserva- 
tives for  preaer\''ing  milk  from  other  organisms  than  those  of  the  particular  kind  used 
for  testing.  He  believed  it  was  not  generally  known  or  generally  recognised  that, 
although  the  lactic-acid-producing  organisms  were  the  organisms  usually  present 
liATing  a  souring  effect,  organisms  of  the  Coli  group,  whioh  many  observerB  have 
found  in  milk,  had  also  this  particular  property. 

Mr.  M,  Wykter  Blyth,  in  reply,  said  that  his  object  in  heating  the  milk  to  a 
tJBWy^^^  of  80'-'  C.  for  ten  minutes  was  to  kill  all  organisms  except  spore-bearing 
^WWwiiB,  which  in  twenty-four  hours  were  not  incubated  out  sufficiently  to  affect 
the  results.  He  Erst  of  all  tried  inocnlating  samples  with  specific  bacilli — B.  coli 
conmunin,  and  various  others^but  found  that  there  was  no  advantage  to  be  obtained 
in  that  way  over  merely  inoculating  with  a  very  dilute  solution  of  sour  milk.  With 
[«gftrd  to  Dr.  Hideal's  suggestion  that  the  acid-forming  organisms  could  not  be  used 
fordetermining  the  power  of  an  antiseptic,  he  (Mr.  Blyth)  thought  that  the  organisms 
which  decolorized  litmus  were  not  necessarily  acid-forming  organisms,  or  one  would 
wpect  the  litmus  to  be  turned  red.  With  bora.x  and  boracic  acid  the  blue  colour 
<iiHppeared  into  white  without  any  intermediate  red  stage,  so  that  there  would  not 
Wem  to  lie  a  great  number  of  acid-forming  organisms  present.  The  organisms 
Memed  to  act  on  the  litmus  itsolf  and  destroy  the  colour. 


NOTE    ON    TOE    APPROXIMATE     ESTIMATION    OF    FORMALDEHYDE 

IN    MILK. 

By  J.   P.    LiVBHBEEOK,   F.LC. 

{Heofl  at  Die  Meethuj,  March  6,  1901.) 

September,  1899,  I  commenced  some  experiments  on  the  determination  of  for- 
nuildbhyde  in  milk,  and,  though  other  work  prevented  me  from  continuing  the 
investigation,  a  short  account  of  my  results  may  be  of  interest  in  connection  with 
Mr.  M.  Wynter  Blyth's  paper  (see  preceding  paper). 
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The  reagent  used  was  strong  pure  sulphuric  acid,  with  2*o  c.c.  normal  fei 
chloride  added  per  100  c.c,  this  being  the  proportion  which  experiment  showed  gave 
the  best  colour  with  formalin  in  milk.     Four  mixtures  were  made  containing  0*05,  fl 
0*5,  5,  and  50  parts  of  formaldehyde  per  100,000  of  milk.     When  a  small  quantity  of  ~ 
each  milk  was  floated  on  to  the  reagent  and  allowed  to  stand   all  night,  the  odo 
oontainizig  0'5  gave  an  intense  violet  ring,  the  one  containing  50  parts  hardly  showed 
any  colour,  and  the  other  two  gave  distinct  violet  rings.     Evidently  this  was  of  no  m 
value  for  quantitative  work.  H 

After  trying  shaking  various  quantities  of  milk  with  the  reagent  I  arrived  at  the 
following  method  of  working  :  Ten  c.c.  of  each  sample  of  milk  were  taken,  placed  in 
a  25  c.c.  stoppered  cylinder,  and  the  reagent  was  added — preferably  from  a  buretl 
1  c.c.  at  a  time,  to  each  cylinder  in  turn,  and  the  colour  was  observed.  The  larger 
the  proportion  of  formaldehyde  the  sooner  does  a  violet  colour  appear,  und  on  th< 
addition  of  more  reagent  the  intensity  of  the  colour  increases  up  to  a  certain  poini 
The  following  table  will  illustrate  this : 


Formaldehyde  present  per  100,000. 


0-5 


ro 


Brownish  -  vellow      Reddish-violet 


Pale  violet 
Intense  violet 


Pale  violet. 
Intense  violet. 

Violet,  paler 
than  5. 


No  distinction  could  be  made  between  milk  with  0-05  per  100.000  of  formalde- 
hyde and  that  containing  none.  Another  example  in  which  the  colours  were  quite 
distinct  all  through  the  e^iperiment  will  suffice : 


RiMiimiL       >- 

Fomuldehyde  present  per  100,000. 

0 

1                                   5 

10 

2nd 
4tb 

Yellow 
Yellow 

Buff                           Violet 
Violet  tinge                Violet 

Violet. 
Dark  violet. 

In  practice,  the  acid  is  added  to  10  c.c.  of  milk  side  by  side  with  stMndard 
samples,  and  they  are  compared  after  the  addition  of  each  c.c.  of  reagont.  The 
standard  samples  were  made  from  an  aqueons  solution  of  formaldehyde  prepared  by 
diluting  1  c.c.  of  formalin  with  water  to  350  c.c,  and  assaying  by  the  iodometrie 
method  (Analyst,  xxii.,  'J21).  I  may  say  that  a  decided  excess  of  iodine  is  neoeesary, 
or  the  results  may  be  very  much  too  low.  The  solution  was  then  diluted  to  ootiUiD 
1  part  of  formaldehyde  in  10.000.     This  solution  keeps  very  weU. 

Whether  the  quality  of  the  milk  makes  any  difference  to  the  intensity  of  tlw 
colour,  and  if  there  is  any  advantage  in  cooling  the  ayltnder  between  the  addiUoo  ol 
each  i.c.  of  the  reagents,  are  points  that  ret^uire  investigation. 
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SOME  ANALYSES  OF  OATMEAL. 

£v  Bernard  Dteb,  D.Sc. 

Vkba  meagre  information  Ib  given  in  easily  aocessiblo  English  books  of  reference 
on  the  Bubjecfc  of  oatmeal.  In  Thorpe's  "  Dictionary  of  Applied  Chemistry  "  the 
average  is  given  of  nine  analyses  by  Konig  (chiedy),  and  also  the  average  of  six 
attalyses  of  American  oatmeal  by  Johnson,  from  the  Keport  of  the  Connecticut 
Agricultural  Station  for  1888.  In  the  two  averages  the  proportions  of  albuminoids 
(□itrogenous  substances)  are  given  respectively  as  15*0  per  cent,  and  14*7  per  cent., 
Md  the  proportions  of  fat  as  0*6  per  cent,  and  7*1  per  cent.  In  Wynter  Blyth's 
"Manual  of  Foods"  the  mean  composition  of  oatmeal  is  given,  showing  11*73  per 
cetti.  of  albuminoids  (nitrogenous  matter)  and  6*04  per  cent,  of  fat.  In  Church's 
manaal,  "  Food,"  an  analysis  of  Scotch  oatmeal  is  given,  showing  16-1  per  cent,  of 
ilbtuninoids  and  10*1  per  cent,  of  fat,  and  one  of  Irish  oatmeEd  showing  14-S  per 
cent,  of  albuminoids  and  8-8  per  cent,  of  fat. 

A  shoi-t  time  since  I  happened  to  have  a  number  of  samples  of  oatmeal  sab- 
mitted  to  me  for  analysis  as  to  genuineness  under  the  Sale  of  Food  and  Drugs  Act, 
tnd  I  took  the  opportunity  of  making  a  proximate  analysis  of  each,  thinking  that 
the  results  might  possibly  be  useful  to  myself  or  to  others  for  subsequent  purposes 
of  reference,  and  in  pursuance  of  this  idea  I  have  brought  the  results  together  in  the 
following  table. 

1  may  mention  that  the  figures  given  in  the  column  headed  "  Mbumiuoids"  are 
obtained  by  multiplying  the  percentages  of  total  nitrogen  by  6-25,  and  do  not  express 
tme  albuminoids  as  distinguished  from  other  nitrogenous  bodies. 

The  indigantible  fibre  is  obtained  in  the  way  ordinarily  employed  in  the  analysis 
of  feeding  stuffs,  and  the  figures  in  the  column  headed  "  Starch  and  other  Diges- 
tible Carbohydrates"  are  obtained  merely  by  "  difference." 

Thirteen  of  the  samples  were  what  would  in  common  language  be  described  as 
"fine  oatmeal,"  six  were  of  various  grades  that  would  ordinarily  be  described  aa 
"coarse  oatmeal,"  while  eight  samples  represented  proprietary  preparations  in 
oommon  use,  consisting  of  crushed  or  flattened  oats  rather  than  of  what  is  ordinarily 
described  as  oatmeal. 

It  will  be  seen  that  the  albuminoids,  calculated  by  multiplying  the  percentage 
ol  nitrogen  by  6'2o,  varied  from  about  13  to  over  IH  per  cent.  In  ten  cases  the 
liroportJon  of  albuminoids  did  not  exceed  14  per  cent. ;  in  ten  cases  it  was  from 
14  to  lo  per  cent.  ;  in  five  cases  from  15  to  10  per  cent.  ;  and  in  two  cases  over 
16  per  cent.  In  the  two  cases  in  which  the  albuminoids  reached  IH  per  cent.,  the 
proportions  both  of  ash  and  indigestible  fibre  will  be  seen  to  be  large,  as  though  the 
proportion  of  farinaceous  substance  to  integument  was  snialler  in  these  cases. 

As  regards  oil  or  fat,  it  will  be  seen  that  in  no  case  did  the  proportion  fall  as 
lowaa  7  per  cent.  In  five  cases  it  was  between  7  and  8  per  cent.;  in  eight  caaes 
between  H  and  *J  per  cent. ;  in  ten  cases  from  9  to  10  per  cent. ;  in  two  cases  between 
10  and  1 1  per  cent. ;  and  in  two  cases  a  little  over  12  per  cent. 
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1 

Stuch 

A«h!n- 

^H 

Moittan. 

OU. 

Albu- 

and  uther 

tib1« 

Total 

Bolabltf  in 
DUute 

Nitro- ■ 

• 

minoida* 

tible  Oar- 

boh>'dr»t«». 

Fibre. 

Aflb. 

liyUro- 
cbtnrio 
Add. 

gl^O.  J 

Fine  oatmeal . . . 

9-07 

9-53 

1600 

tX)*86 

207 

2-47 

-17 

2*66 1 

9-10 

8-93 

14-81 

63-71 

1-50 

1-98 

07 

2-87  ■ 

9-53 

8*63 

1306 

65-65 

1-30 

1-83 

07 

2-09  V 

9-17 

917 

13-62 

64-94 

1-20 

1-90 

•17 

2-18 

9'00 

923 

12-94 

66-76 

MO 

1-97 

•10 

2-07  _ 

8-83 

12-23 

18-19 

54-65 

220 

3-90 

•10 

2-91  ■ 

9-00 

8-60 

14-00 

66-46 

1-17 

1-77 

•10 

2-24  ■ 

8-27 

10-63 

14*44 

62-79 

1-70 

217 

-13 

2-31  ■ 

9-10 

9-97 

13-94 

63*16 

1-70 

2-13 

■13 

223  ■ 

8-60 

12-33 

lrt-44 

54-40 

2-20 

4-03 

■27 

2-95  ■ 

8-83 

8-67 

1312 

66-31 

1-20 

1-87 

„ 

2-10  I 

8-20 

9-70 

15-31 

62-09 

1-80 

2-90 

-17 

2-45  fl 

8-83 

9-37 

14-93 

63-81 

1-43 

2-13 

03 

2-39 

Coarse  oatmeal 

7-97 

8-77 

16-18 

6615 

103 

1-90 

•07 

2-43 

9-00 

10-23 

13-06 

6507 

•87 

1  77 

•10 

20*} 

8-33 

9-07 

14-31 

65-25 

1-07 

1-97 

•07 

2-29 

8-43 

8-73 

16-46 

64-51 

1-07 

IJSO 

07 

2-49 

7-93 

9-00 

14-93 

66-04 

1-13 

1-97 

■10 

2-39 

9-17 

9-37 

13-69 

64-84 

,  113 

1-80 

07 

2-19 

Crushed  or  flat- 

i 

teDod  oats  ... 

8-70 

7-67 

14-93 

6613 

•97 

1-70 

-10 

2-39 

f>          II 

8-17 

7-80 

'    14-44 

66-82 

•87 

1-90 

-10 

231 

(t          ti 

8-57 

7'87 

1    13-94 

67  02 

•HI 

173 

07 

2-23 

f*         t  * 

ft-93 

8-43 

14-44 

fi5-50 

•87 

1-83 

07 

2  31 

f>          II 

903 

7-63 

14-56 

66-21 

•80 

1-77 

07 

233 

II                     M 

9-37 

930 

12-68 

66-21 

•87 

167 

07 

2-()3 

II                     l( 

8-77 

8*17 

,    16-18 

66-24 

•87 

1-77 

07 

2-43 

VI                     It 

8-60 

7-63 

14-81 

66-13 

117 

1-77 

07 

1  9^ 

The  "fibre"  showed  variatioDS  from  080 
1-67  to  403  per  cent. 

DlSCUSBlOM. 


to  2-20  per  cent.,  and  the  ash  £rom 


4 


Mr.  Lino  inquired  whether  any  determinatioDS  had  been  made  of  the  furfural^ 
yielding  carbohydrates. 

Mr.  Chapman  (Hon.  Sec.),  in  the  absence  of  the  author,  said  that  the  carbo- 
hydrates appeared  to   be  represented  by  the  two  items  'Mndigestible  fibre"  ai 
"  digestible  carbohydrates "  (the  latter  of   which  waa  obtained   by  difference), 
further  differentiation  of  the  carbohydrates  having  been  made. 

Mr.  DiBDrN  inquired  whether  all  of  the  samples  were  genuine.      So  high 
pro[>ortion  of  albuminoids  as  IS  per  cent,  seemed  to  point  bo  some  abnormality. 

Mr.  Chaphak  said  he  was  informed  that  all  the  samples  were  genuine. 
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Mr.  Hehnuu  said  that,  in  examining  a  specimen  of  one  of  the  largely  advertised 
preparAtionB  of  crushed  oats,  he  had  found,  rather  to  his  surprise,  that  while  the  fat 
of  oats  and  of  fioe  or  coarse  oatmeal  was  largely  composed  of  free  fatty  acid  (as  in 
the  case  of  finely  crushed  seeds  containing  fat),  the  fat  in  this  particular  kind  of  oats 
cootained  practically  no  free  fatty  acid.  The  material  had  evidently  undergone 
tome  process  of  treatment  to  neutralize  the  free  fatty  acid,  somewhat  in  the  same 
way  in  which  cocoa  was  treated  with  ammonia  to  render  it  soluble  ;  and  this  might 
possibly  account  for  the  high  nitrogen  contents  of  one  or  two  of  the  samples  referred 
to  in  the  paper. 

The  PuEKiDUNT  (Dr.  YotLCkEK)  said  it  was  certainly  of  great  advantage  that 
6gareB  of  this  kind  should  be  collected,  so  that  there  would  not  be  the  nooessity  of 
retarring  always  to  foreign  authorities.  At  the  same  time,  he  had  often  felt  that 
the  mere  collection  of  analytical  results  of  food  materials,  without  deiinite  informa- 
lioD  as  to  the  source  from  which  the  materials  came,  or  of  the  circumstances  under 
which  they  were  produced,  was  likely  to  lead  to  a  great  deal  of  misapprehension. 
It  was  most  valuable  to  have  extended  investigation  into  samples  that  had  been 
produced  in  particular  ways  and  under  known  conditions,  if,  for  instance,  in  the 
present  case  information  were  available  as  to  whether  the  terms  "tine  oatmeal," 
"coarse  oatmeal,"  and  *' crushed  or  flattened  oats,"  were  simply  names  that 
happened  to  be  put  upon  the  samples  in  the  course  of  collection,  or  whether  they 
r^vesented  intrinsic  differences  between  the  different  materials,  it  would  enable 
Mme  conclusion  to  be  drawn  as  to  how  the  average  composition  altered  according 
to  the  more  or  less  thorough  removal  of  different  portions  of  the  grain.  It  was 
well  known  that  in  wheat,  barley,  or  other  cereals  the  removal  of  the  dilferent 
Uyers  which  covered  the  inner  part  of  the  gi'ain  made  an  enormous  difference  in  the 
percentage  of  fat,  and  also  iu  the  nitrogenous  constituents  of  the  grain.  The  question 
of  whether  grain  was  highly  nitrogenous  or  highly  starchy  depended  upon  two  main 
ooodltions.  The  first  was  what  was  known  as  "  maturation."  or,  in  other  words,  the 
ooodition  of  things  at  the  time  of  ripening — whether  the  grain  had  ripened  rapidly, 
or  whether  the  development  and  laying  up  of  starch  had  been  a  j^radual  process.  The 
'lecood  factor ^a  factor  which,  he  thought,  exercised  more  influence  than  it  bad  yet 
Uen  credited  with—  was  the  kind  of  soil  upon  which  the  particular  grain  had  been 
grown.  From  the  experience  that  he  had  acquired  within  the  last  two  or  three  years 
tD  the  grooving  of  grain  under  different  conditions,  he  was  convinced  that  in  the  case, 
for  instance,  of  wheat  grown  on  the  same  soil  aud  from  the  same  variety  of  seed, 
hard  wheat  or  soft  wheat  might  l)e  obtained  according  as  the  season  was  a  rapid 
ripening  one  or  one  of  mild  and  steady  growth.  If  the  weather  were  very  hot  just 
at  the  time  of  ripening,  the  plant  was  highly  nitrogenous,  and  a  '*  study  "  grain  was 
the  result ;  whereas  if  the  ripening  were  gradual,  a  more  starchy  and  less  nitro- 
pnti\t»  grain  would  be  obtained.  Then,  again,  in  growing  the  same  seed  —wheat,  lor 
ioflUnce  on  two  different  soils,  it  might  almost  l)e  ^aid  that  it  was  possible  to  trans- 
tom  a  soft  wheat  into  a  hard  one,  and  vke  rersd.  Such  factors  as  these,  therefore, 
niiut  influence  very  much  the  value  of  tables  of  analytical  figures,  and  render 
desirable  more  definite  information  as  to  what  the  particular  products  are,  how  they 
have  been  produced,  and  what  is  the  influence  of  the  surrounding  conditions  in 
altering  their  composition. 
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ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND    DRUGS  ANALYSIS. 

The  Estimation  of  Pat  in  Sweetened  Condensed  Milk  by  the  Babcock  Test. 
E.  H.  Fanington.  {Amtr.  Chem.  yowrri.,  xxiv.,  2C7.)— WTien  the  fiabcock  te«;t  is 
applied  to  the  estimation  of  fat  in  condensed  milk  which  has  been  sweetened  by 
sngar,  a  black  flocculent  substance  separates  in  the  neck  of  the  test-bottle,  and  a 
satisfactory  reading  cannot  be  obtained.  Extraction  of  the  fat  with  ether  is  also  un- 
reliable. In  such  cases  the  following  method,  in  which  the  engar  is  first  removed, 
has  given  good  results.  Sixty  grammes  of  the  condensed  milk  are  weighed  into  a 
300  c.c.  graduated  flask,  the  volume  is  made  up  to  the  mark  with  water,  and  17-6  c.c 
transferred  to  a  Babcock  testrbottle  by  means  of  a  pipette.  About  3  cc.  of  ihe 
sulphuric  acid  used  for  testing  milk  are  added,  and,  after  mixing  well,  the  boiUe  i» 
whirled  for  six  minutes  in  a  centrifuge  heated  to  "200-  F.  by  means  of  steam  ;  thia 
oausea  the  curd  to  slirink  into  a  firm  mass.  If  the  curd  is  not  broken,  nearly  all  the 
whey,  containinie;  the  sugar,  can  be  decanted  off.  The  curd  is  then  shaken  up  with 
10  c.c.  water,  and  the  whirling  repeated  after  the  addition  of  another  3  c.c.  acid. 
The  whey  is  again  decanted,  the  curd  shaken  up  with  10  c.c.  water,  17*'5  cc  solpborte 
acid  added,  and  the  test  completed  in  the  nsual  way.  The  small  amoont  of  sngar 
left  does  not  interfere  with  the  testing.  A.  G.  Lt. 


the* 


The  Occurrence  of  Methyl  Alcohol  in  Fermented  Fruit  Juices.  J.  Wo 
(Zeit.  UnUrsuch.  Sahr.  Geniusm,,  1901,  iv.,  391-394.)— The  author  has  examined  tl 
juiGea  of  various  fruits  before  and  after  fermentation.  With  the  exception  of  black 
cnrtaots,  which  yielded  a  distillate  containing  a  trace,  no  methyl  alcohol  was  louad 
in  any  of  the  juices  before  fermentation.  The  distillates  from  the  fennenlad  jtiloea 
were  tested  by  Trillat's  method  (Analtbt,  xxiv.,  13,  212).  and  the  following  propPf- 
tioDS  by  volume  were  found,  calculated  on  100  parts  of  90  per  cent,  alcohol : 


Black  corranta 

Plums  

Iiamsous 

^lirabelles 

Cherries 

Apples  

/  without  stalks 
Grapea,  J  with  btalks 

(skins 


PerOnt. 
Above  2 
About  1 

»       1 

o      1 
Oh    to  1-0 
0-2    „  0-3 
trace  ^  0-03 
0-i6  „  0*4 
015  „  0-6 


White  crystalline  sugar  fermented  with  wine  yeast  produced  no  methyl  aleohc 
It  is  interesting  to  note  that  the  brandy  prepared  from  "  marcs  "  invariably  oontainB 
an  appreciable  quantity  of  methyl  alcohol,  whilst  good  cognac  only  gives  anoertalxi 
indteations  in  this  tesu 
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Rams,  whiskies  aod  commercial  alcohols  of  different  origin  were  found  free  from 
methyl  alcohol.     In  the  application  of  Trillat's  test  the  following  rules  were  observed  : 

1.  In  testing  brandies,  the  quantity  of  liquid  used  corresponded  to  one  containing 
10  c.c.  of  90  to  yo  per  cent,  alcohol. 

2.  Blank  tests  were  made  with  10  c.c.  of  pure  00  to  95  per  cent,  alcohol,  and 
with  the  same  amount  of  alcohol  containing  0'02  and  005  c.c.  of  methyl  alcohol. 

C.  A.  M. 

Estlmatiou  of  Total  Extract  and  Pree  Acid  in  Wine.  P.  Preyer.  (Oesterr, 
Ck^t.  Zeit.f  1901,  iv.,  129.) — In  view  of  the  many  possible  sources  of  error  in  the 
Q8Q&1  process  of  determining  the  total  extract  in  wines  hy  evaporation,  the  author 
suggests  that  it  would  he  better  in  all  cases  to  arrive  at  this  figure  by  taking  the 
specific  gravity  of  the  sample  before  and  after  distillation  of  the  alcohol,  using  either 
the  Baas  or  the  Windisch  tables  for  the  necessary  calculations. 

As  regards  the  "  free  acid*'  in  wine,  Freyer  remarks  that  the  amount  of  alkali 
required  for  neutralization  depends  upon  the  presence  of  a  large  number  of  different 
acids,  not  all  of  which  are  yet  accurately  known;  whereas  thelossof  acidity  which  wine 
undergoes  on  storage  is  almost  entirely  due  to  the  separation  of  potassium  bit&rtrate. 
But  since  188  parts  of  tartar  are  equal  to  only  V-O  parts  of  free  acid,  the  total  extract 
decreasea  out  of  proportion  to  the  loss  of  acidity  of  a  wine  as  tartar  is  eliminated ; 
30  that  the  acid-free  extract,  which  is  an  important  factor  in  judging  wine,  is  made 
lo  appear  lower  after  separation  of  tartar  than  before.  It  is  therefore  desirable  to 
Uttke  a  special  determination  of  the  potassium  bitartrate  in  the  wine,  to  calculate 
ihiBinto  its  equivalent  of  free  tartaric  acid  (188  ===75),  to  deduct  the  value  so  obtained 
ttom  the  total  non-volatile  acid  by  titration,  and  to  return  the  difference  as  true  free 
Mid.  The  non-acid  extract  is  then  given  by  subtracting  both  the  tartar  and  the 
corrected  free  acid  from  the  total  extract.  F.  H.  L. 


Detection  of  Arsenic  in  Beer.  (Chemical  News,  vol.  Ixxxii.,  pp.  302,  303; 
vol.  Ixxxiii.,  pp.  2.  22,  25,  2(i.)— A.  W.  Blyth  (vol.  IxxxiL,  p.  302)  eliminates  alcohol 
and  carbon  dioxide  by  boiling,  adds  caustic  soda  till  alkaline,  evolves  hydrogen  from 
»heet  aluminium,  and  passes  the  gas  through  1  c.c.  of  silver  nitrate  solution.  This 
method  will  detect  0*01  milligramme  of  arsenious  acid  in  100  c.c.  of  beer,  and  is  not 
iuterfered  with  by  the  presence  of  acid  sulphites. 

H.  G.  Madan  (vol.  Ixxxii.,  p.  302)  recommends  a  modification  of  Fleitmann's 
tert:  heating  6  to  8  c.c.  of  the  beer,  etc..  to  near  boiling  with  1  gramme  of  caustic 
potash,  dropping  a  piece  of  aluminium  foil  into  the  solution,  and  applying  to  the 
mouth  of  the  tube  a  strip  of  filter  paper  moistened  with  silver  nitrate,  which  will 
bUcken  if  arsenic  be  present.  Sulphur  and  phosphorus,  being  detained  by  the 
alkahne  liquid,  do  not  interfere  with  the  test. 

J.  S.  Smith  (vol.  Ixxxiii.,  p.  2}  linds  that  arsenic  can  be  detected,  in  the  presence 
of  sulphur  compounds  that  give  off  sulphuretted  hydrogen  (on  treatment  with  zinc 
ftod  acid),  by  heating  the  evolved  gases  in  Marsh's  apparatus  with  the  following 
precautions:  Adding  the  solution  to  the  zinc  and  acid  by  1   to  2  c.c.  at  a  time; 
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keeping  the  heated  tube  red  hot  for  about  1  inch  in  the  centre,  to  prevent  loss 
washing  the  cooled  deposit  with  carbon  disulphide,  to  remove  sulphur,  and  after- 
wards with  caustic  alkali,  to  dissolve  the  arsenic  sulphide.  The  final  rinsings  with 
water  are  added  to  the  solution,  and  the  whole  is  neutralized  with  hydrochloric  acid. 
the  precipitate  being  tested  by  the  usual  uiethods.  Where  the  sulphur  is  insuQicieai 
to  combine  with  all  the  arsenic,  a  metallic  ring  of  the  latter  will  form  beyond  i 
deposit  of  sulphide. 

•T.  W.  Gatehouse  (vol.  Ixxxiii.,  p.  22)  states  that  the  method  proposed  by  Madi 
(see  above)  was  described  by  himself  in  lti73  {Chemical  Newif  April  18).     It  is  n 
sary  to  employ  pure  caustic  alkali,  some  commercial  qualities  containing  arsenic. 

E.    W.  T.  Jones  (vol.  Ixxxiii.,  pp.  25,   26)  recouunenda,  as  a  qiialitalive  te 
concentrating  2o0  c.c.  of  the  beer  to  about  100  c.c,  adding  25  c.c.  of  strong  hydro- 
chloric acid,  and  immersing  a  strip  of  clean  copper  gauze  in  the  boiling  liquid  for  ^ 
quarter  of  an  hour.     If  thiB  be  darkened,  it  is  then  heated  in  a  (preferably  olliptical| 
tube,  and  the  sublimate  examined  under  the  microscope  ;  crystals  of  arsenious  oxide 
will  be  readily  detected  when  ,^q  grain  per  gallon  is  present.      For   glucose,  ete.^ 
oO  grammes  are  dissolved  to  100  c.c.  in  hot  water,  and  treated  in  the  same  way.        J 

In  the  (jiiantitative  test,  two  rolls  of  copper  gauze  (1  by  3^  inches)  are  used 
alternately,  the  first  being  removed,  after  an  hour's  boiling,  and  freed  from  adherco^ 
deposit  by  5  c.c.  N.  caustic  soda  (diluted  to  just  cover  the  copper  in  a  email  t>eaker)l 
and  3  to  4  drops  of  a  10  volume  solution  of  hydrogen  peroxide.  The  second  roll  is 
boiled  for  half  an  hour,  and  then  treated  as  above,  the  process  being  repeated  till  no 
further  deposit  shows.  The  alkaline  solution  and  washings  are  heated  for  an  hour, 
filtered  from  the  precipitated  copper,  and  treated  with  7  c.c.  of  normal  sulphuric  acid 
and  a  little  pure  sulphurous  acid  solution  ;  then  boiled  to  expel  all  traces  of  the 
latter,  and  treated  with  its  own  volume  of  saturated  sulphuretted  hydrogen  solution, 
followed  by  gaseous  H^S.  After  standing  over-night  in  a  warm  place,  the  deposited 
arsenious  sulphide  is  filtered,  thoroughly  washed,  dissolved  in  a  minimum  of  hot 
dilute  ammonia  water,  evaporated  to  dryness,  taken  up  (when  cool)  with  2  to  3  drops 
of  hot  water,  and  slightly  acidified  with  very  dilute  hydrochloric  acid.  It  is  then 
evaporated  to  dryness,  treated  with  2  to  3  drops  of  H.,S  water,  again  evaporated, 
washed  with  a  little  water,  dried,  freed  from  sulphur  by  carbon  disulphide,  rinsed 
with  strong  alcohol  followed  by  water,  thoroughly  dried,  cooled,  and  carefully 
weighed.  The  arsenious  sulphide  is  then  dissolved  with  hot  ammonia  water,  and 
the  residual  copper  sulphide  is  dried  and  weighed,  the  difference  giving  the  weight  of 
arsenious  sulphide  present.  The  method  will  isolate  09  out  of  1  grain  of  arsenious 
oxide  added  per  I  gallon  of  non-arsenical  beer.  C.  B. 

tITew  Therapeutic  Agents  of  the  Year  1900.  A.  Eiohongrun.  {ZviU,  afigev, 
Chem.,  lyOl,  xiv.,  261.) — I,  {a)  Antiskptics  fob  Rxteunal  Use  :  lodolcn  (La<iuer)»a 
sabstance  of  doubtful  value,  is  a  compound  of  iodol  (Squire,  p.  373' )  with  albumin. 
lodyliH  {Stephan)  is  an  iodine  derivative  of  unknown  composition,  lodozen  (Merr&l) 
hftv 
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16  iodized  oil  of  winter-green,  an  American  substitute  for  sanoform  (p.  313).    Vioform, 

made  by  the  Basle  chemical  works,  is  iodochlorosyquinoline,  and  is  advertised  as 

a  substitute  for  iodoform.     Proteol.  a  secret  preparation  recommeuded  in  the  same 

way,  is   presumably  analogous  to   the   compounds  of  formaldehyde  and  albumin. 

Airogen,  like  airofomi^  is  simply  an  imitation  of  airol  (p.  U5).     Ibit  (Ges.  Chem.  Ind., 

Basle)  is   bismuth  oxyiodotannate.      Crurin  (Edinger)  is   bismuth   quinoline   thio- 

CN-aoabe;    commercially  it  varies  somewhat  in  composition.     Mnrca$ol  (Kress  and 

Owen)  is  bismuth  borate  and  phenoxide.     Mercuml  (Schwickerath)  is  the  mercury 

salt  of  DQcleic  acid.     Cuprol  is  the  similar  copper  compound,  and  cuprcujol  (F.  Bayer 

aod  Co.)  is  a  compound  of   copper  with   proteic  acid  ;    liut   these  are   still  in  the 

experimental  stage.     Nargol  is  the  silver  salt  of  nucleic  acid,  and  like  the  prepara- 

dons  argonin  and  protargol  (p.  113),  as  well  as  those  mentioned  above,  contains  the 

metal  Brmly  united  to  the  organic  molecule.     Irhthartjnn,  a  compound  of  ichthyol 

and  silver,  on  the  other  hand,  is  readily  split  up  by  hydrochloric  acid  and  chlorides. 

lehtho/orm  is  a  derivative  of  formaldehyde  and  ichthyol  sulphonic  acid.    The  various 

lolutions  of  phenols  in  ichthyol,  formerly  called  auj^tois,  have  now  been  given  special 

names,  and  include  nietasol  for  /n-cresol-anytol,  and  eiica^ol  for  eucalyptus-anytol. 

This  latter  designatiou  is  unfortunately  liable  to  cause  confusion  with  the  food-stuff 

eooasin.     As  competitors  with  ichthyol  are  now  proposed,  ichthydrin^  a  by-product 

Id  manufacturing  the  former  ;  ilbfrin  ;  spiiognol,  or  corba  oil,  a  black  tarry  substance 

(listillad  from  peat;  and  /'ur  solubilis,  a  soluble  moditication  of  the  tar  obtained  by 

9atphonatioD, 

I.  (b)  Antibei»tic8  for  Internal  Use. — Bromsufoti  (Dieterich)  and  iod^iijon  are 
hilogen  derivatives  of  peptone  (if  soluble),  or  of  albumin  (if  insoluble).  Brottweoll 
(Brat)  is  brominated  tanocoll  {i.e.,  gelatin-tannin).  Guaiakinol  (Castell)  is  Uie 
dibroiDoguaiacolate  of  quinine,  or  perhaps  a  compound  of  the  formula 

A  body  called  "  eosohoures  Salz"  (Wendt)  is  very  similar  to  thiocoll,  and  is  probably 
I  lalt  of  acetylcreosotetriftulphonic  acid.  Guaiatnar  (Endemann)  is  the  glycerol  ester 
o/guaiacol.     Guauisanol  (Einhorn)  is  diethylglycocollguaiacol : 

CoH,.OCH,.OOC.CH,.N(C_>H,),. 

TCinnn  IS  made,  according  to  Meslans,  by  the  action  of  silver  ttuorido  upon 
in  aqueous  solution.  Tgaiol-  (Cervello)  is  stated  to  be  a  "  compound  "  of 
ihyde  with  trioxymothylene  and  some  iodine  derivative  ;  but  the  author  finds 
simply  a  mixture  of  paraform,  iodoform  and  terpene  hydrate.  Anioiiol  (SiSdan) 
is  a  solution  of  paraform  in  glycerol  mixed  with  oil  of  mustard ;  but  owing  to  the 
daoomposition  which  occurs  on  dissolution  is  really  a  weak  formaldehyde  solution. 
Lyto/orm  1b  a  scented  solution  of  formaldehyde  in  soap,  much  Uke  lysol.  PhenO' 
lynolum  hnngaricum  and  hasol  are  merely  new  names  for  lysol,  Negroliii  and  heso- 
«o/t*in  are  new  names  for  creolin :  saprol  is  apparently  something  similar.  Pictolin 
it  a  mixture  of  liquetied  carbon  dioxide  and  sulphurous  oxide. 

Two  new  substances  are  tpkarin  (Bayer),  /^-naphthol  oresotinic  acid,  and  p&ruoi 
(Acfiienges.  fitr  Anilinfabr),  recognised  by  E.  Erdmann  as  the  active  constituent  of 
Pern  balsam.    The  latter,  dissolved  in  castor-oil,  is  called  peruscabm.     Sapodcnnitt 
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and  lavodermin  are  soap  preparations  containing  about  3  per  cent,  of  the  moi 
oompouud  of  casein.  Viscin  is  birdlime  (from  the  white  mistletoe).  Ckitot 
solution  of  resins  and  fatty  oils  in  ether-aloohol. 

II.  New  Drugs. — Two  new  hypnotics  are  hcdonal  (Beyer), 

NHXO.O.HaCH.,C,H„ 

and  chloreione  (Parke  Davis),  which  is  simply  acetonechloroform.  Under  the  niwrii 
of  aneson^  acetonechloroform  has  been  known  for  years  as  an  amusthetic.  Mannin  ij 
the  title  given  to  an  imitation  of  orthoform.  Of  antipyretics,  exipyrin  (Zimmer] 
the  ethylcarbonate  of  the  condensation  product  of  vanillin  with  phenetidine  prepai 
by  Goldschmidt.  Others  are  acotylsahcyhc  acid,  and  the  compound  of  pyramidone' 
with  camphoric  acid  (Hochst).  Aeetopyrin  is  the  name  given  to  the  compound  of 
antipyrine  with  acetylsalicylic  acid  ;  it  is  very  unstable,  losing  the  acetyl  group. 
Sidonal  (Jaffc  and  DarmBtiidter)  is  piperaziue  quinate,  and  urosin  is  lithium  quinate. 
It  seems  questionable  whether  the  effect  of  sidonal  is  not  due  to  the  piperazine, 
which  is  thus  exhibited  in  unusually  large  doses ;  nevertheless,  many  other  quiu&tes 
are  now  being  patented.  Ktneurin  is  quinine  glycerophosphate.  Euchmmum 
tannwum  is  a  perfectly  tasteless  gallate  of  euquinine.  Basicin  (Kreidmann)  is  a 
mixture  of  quinine  hydrochloride  and  caffeine.  Yohiminnc  is  an  alkaloid  obtained^ 
from  a  West  African  plant.  Foriain  (Zimmer  and  Co.)  is  the  methylene  compoun^f 
of  cotoin  (Squire,  p.  246).  Honthni  (v.  8;(tankay)  is  a  Hungarian  variant  of  tannalbin 
(p,  52),  and  is  claimed  to  be  an  improvement.  Lacianin  (Bchmoll)  is  bismuth  lacto- 
tannate,  prepared  by  acting  upon  bismuth  tannate  with  lactic  aoid.  Bismuthan 
(Kalle  and  Co.)  is  a  combination  of  bismuth  with  albumin.  Ko-satn  is  an  extract  of 
the  Brucea  Sumatrana.  Cascarin,  the  active  principle  of  the  laxative  cascara 
sagradaj  has  now  been  introduced  commercially.  Uicinose  is  merely  a  new  name  (or 
castor-oil.  Gonieuol  (Prevot  and  Co.)  is  a  preparation  of  some  New  Caledonian  plant 
Kalagua  is  a  Belgian  tonic  containing  caffeine,  presumably  derived  from  the  Thei 
broma  Kalaguat  a  variant  of  the  Cacao. 

FiiruJiculittf  staphylasct  my  coder  Jiiine,  sitofjen  and  force  are  new  malt  preparations. 
Buffo  is  a  dilute  form  of  toril,  a  variety  of  beef  extract.  Nervin  is  a  new  extract  of 
meat.  Z6nv>l  is  a  soluble  solid  meat-paste.  Nectrianin  is  a  French  product  from  the 
Neetria  ditissima  of  apple  and  pear  trees. 

TithcrcuHn  soap  is  a  new  preparation  for  external  use.  Behring  and  Ruppel 
have  isolated  free  tuberculic  acid  from  its  compound  with  tuberculosamiae  by 
treatment  of  the  cultures  with  acetic  acid ;  this  substance  is  said  to  retain  its 
activity  without  addition  of  glycerol  longer  than  any  others.  Tuberculol  is  the  name 
of  an  extract  obtained  by  the  fractional  extraction  at  increasing  temperatures  of  the 
tubercle  cultures,  and  is  reported  to  be  more  ethcieut,  as  the  heat  of  the  old  pre 
destroyed  certain  principles. 

Pcijnin  is  a  rennet  preparation  which  yields  as  tinelv  divided  a  curd  from  cow? 
milk  as  from  human  milk.  Panhreon  (Thomas  and  Weber)  is  a  preparation  of  the 
pancreas  of  high  albuiuin-dissolving  power,  and  capable  of  withstanding  the  stomach 
pepsin  for  a  long  time.  Jiobol  is  an  amylolytic  and  proteolytic  ferment  of  socrot 
character.     Uobonn  and  roborai  are  probably  somewhat  similar. 
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Tbe  mixture  of  methyl  and  ethyl  chloride  used  for  producing  local  amosthesia  is 

now  called  kelenniethyl,  anesthyle,  metaethyl  and  anestfiol;  orthoform  is  known  as 

maiinin  ;  migranin  is  called  pkenazon.     Hycoriiit  <jlycosin  and  glycophetiol  are  fresh 

Dames  for  saccharin ;  and  its  methyl  ester  is  called  anierol  in  America  (probably  for 

tariff  i-eaaons,  as  it  is  hydrolyzed  locally).     Theurer's  compound  of  albumin   and 

haemoglobin  is  called  perdynamine ;  the  starch  syrup  nutrol  is  now  known  as  nural ; 

and  imrcurial  has  been  changed  to  rn^rcuralgam.     Salts  of  cacodylic  acid  arc  being 

reoommended  in  France  in  general   therapeutics  under   the  names  of   aisykodyls. 

Per9odin4  is  a  mixture  of   ammonium  and  potassium  persulphate.     Diathesim  is  a 

Oftmo  for   ealigenin.      Cystamin   (Squire    and    Sons)   is    hexamethylenetetramine  ; 

eyttogen  is  an  American  name  for  the  same.     Cahnin  is  a  mixture  of  aatipyrioe  and 

heroin  ;  antirhinol,  a  mixture  of  tannin,  salol  and  sandal  oil.     Vitafer,  largely  advec- 

used  as  magnesium   peroxide,  is  a  mixture  of  maguesiuui  carbonate  and  sodium 

sulphate,  and  contains  only  a  trace  of  active  oxygen.  P.  H.  L, 

Notes  on  Phosphorated  Oil.  K.  Stich.  {Wierwr  klin,  WocheiischT.,  1901, 
xiv.,  177,  through  Cliem.  Zeit,  licp,,  1901,  06.)— The  author  finds  that  the  limit  of 
delicacy  of  Mitacherlich^s  test  for  phosphorus  in  oil  is  0*2  milligramme  per 
100  grammes.  Light,  air,  and  rancidity  appear  of  small  influence  upon  the  per- 
m&nenoe  of  weak  solutions,  and  this  qualitative  test  succeeds  equally  when  the 
aamples  are  several  weeks  old.  Quantitative  results  cannot  be  obtained  by  oxidizing 
the  steam-distillates  from  phosphorated  oiL  It  is  better  to  dissolve  the  oil  in 
ben/ene,  precipitating  with  acetone  and  silver  solution,  and  oxidizing  the  silver 
phosphide.  This  process  should  not  be  attempted  for  qualitative  purposes,  since 
cod-liver  oil  (^hout  phosphorus)  gives  a  black  precipitate  with  the  same  reagents. 
Phosphorated  oil  stored  in  halflalled  bottles  yields  a  yellow  amorphous  deposit, 
partly  consisting  of  a  special  moditication  of  amorphous  phosphorus,  and  partly  of 
•omo  product  of  imperfect  oxidation.  F.  H.  L. 

[C/.  Analyst.  1H99.  xxiv.,  91.] 


TOXICOLOGICAL  ANALYSIS. 

Is  the  Blondlot-Dusart  Method  reliable  in  Medico-Legal  Cases  ?  Z.  Halass. 
{ZttJt.  atwrg,  Cfiein.,  xxvi.,  436.) — Considerable  doubt  has  been  thrown  on  the 
reliability  of  this  mefchod  for  the  detection  of  phosphorus  since  the  publication  of 
Sekni's  dissertation  on  the  occurrence  of  phosphorus  bases  in  the  urine  and  various 
organs  in  cases  of  acute  phosphorus  poisoning  {Archie,  tl.  Pharm.,  18H1,  xix.,  276). 
In  the  one  case  examined  which  had  ended  fatally,  Selmi  was  able  to  obtain  from  the 
brmin  and  liver  three  bases  containing  phosphorus,  which  evolved  phosphoretted 
hydrogen  in  contact  with  nascent  hydrogen.  Consequently  he  suggested  that  the 
IcxAmination  of  the  brain  and  liver  might  be  of  great  importance  in  oases  where  it  is 
|impoBsible  to  detect  free  phosphorus,  since  the  normal  constituents  of  the  brain 
vDtainiog  phosphorus  are  derived  from  phosphoric  acid,  which  is  not  reduced  under 
oixcumsianceB  by  nascent  hydrogen. 


THE  ANALYST. 


In  three  works  dealing  with  the  subject  which  have  appearecl  since  Selmi's 
dissertation,  reference  is  made  to  his  work,  and,  his  resolts  evidently  being  mlaiD- 
terpreted,  the  Blondlot-Dusart  method  is  stated  to  be  unreliable.  The  author  of  the 
present  paper  has  consequently  Investigated  the  question.  As  materials  for  his 
experiments  he  used  fresh  and  more  or  less  decomposed  human  brains,  and  brains  of 
pigs  and  oalves  which  had  not  been  poisoned,  and  also  the  brains  and  other  organs  of 
rabbits  poisoned  in  different  ways  by  means  of  phosphorus.  In  each  case  the  organ 
to  be  examined  was  macerated  and  mixed  into  a  paste  with  recently  boiled  water. 
This  paste  was  then  treated  with  nascent  hydrogen,  obtained  from  zino  and  sulphuric 
acid,  in  a  tlask  heated  on  the  water-bath.  The  gas  was  evolved  for  two  hours,  mad 
passed  through  a  large  Pettenkofer  tube  containing  silver  nitrate.  The  reaalting 
precipitate  was  filtered  off,  washed,  and  examined  in  a  Dusart  apparatus.  This 
consists  of  a  flask  in  which  hydrogen  is  evolved,  connected  with  an  empty  wash- 
bottle  to  retain  moisture,  leading  to  two  U-tubes  filled  with  pieces  of  potash,  from 
which  proceeds  a  glass  tube  terminating  in  a  platinum  nozzle,  the  gas  being  lit  at  th 
no/zle  and  examined  in  a  dark  room. 

In  no  case  was  the  green  coloration  of  the  inner  zone  of  the  flame  whlc 
constitutes  the  Blondlot  •  Dusart  reaction  obtained  when  non  •  poisoned  human 
brains  and  brains  of  pigs  and  calves  in  different  stages  of  decomposition  were 
examined  in  this  way ;  nor  could  any  phosphorus  compounds  volatile  with  water  or 
alcohol  be  obtained  from  fresh  or  decomposed  non-poisoned  human  brains.  On  the 
other  hand,  phosphorus  compounds  vohitile  with  alcohol  were  found  in  the  brains  of 
rabbits  poisoned  by  means  of  phosphorus,  although  these  never  showed  the  Blondlot- 
Dusart  reaction.  This  reaction,  however,  was  given  by  other  organs,  especially  the 
stomach  and  intestines,  as  well  as  the  liver,  lungs  and  kidneys.  It  aeems  probable 
that  before  the  phosphorus  can  reach  the  brain  it  is  already  in  too  oxidised  % 
condition  to  give  the  reaction. 

From  his  experiments  the  author  concludes  that  the  Blondlot- Dusart  method 
may  be  used  with  perfect  confidence  in  cases  of  phosphorus- poisoning.       A.  G.  L 
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Differentiation  of  the  Blood  of  DifTerent  Animals.  S.  Cotton.  {DulL  9oe.\ 
Chivi.t  1901,  XXV.,  *2o5-2o7.) — According  to  the  results  of  the  author's  exporiments, 
the  blood  of  different  animals  varies  in  intensity  in  its  action  upon  hydrogen  peroxide.: 
and  on  this  he  bases  the  following  teat :  The  fresh  warm  blood  is  expressed  in  a  linea 
cloth  until  only  the  (ibrin  remains.  The  expressed  Uquid  is  shaken  until  homo- 
geneons.  One  cc.  is  then  treated  with  250  o.c.  of  hydrogen  peroxide  (1^  toIs.),  and 
the  liberated  oxygen  collected  and  measured. 

In  this  way  the  following  results  were  obtained  : 


M^n    ... 
Horse... 

Pig      -- 
Ox 

Guinea-pig 
Sheep  . 


Co, 
580  to  RIO 
320  .,  350 
3'20  „  3oO 
lt>.5  ..  170 
115  „  125 
60  „     65 
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The  blood  of  female  and  young  animals  gives  somewhat  higher  results  than  that 
of  old  male  animals.  C.  A.  M. 
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ConatantB  of  Lard  Oil.  M.  Duyk.  (Bull,  de  VAu.  beige,  1901.  xv.,  18.  19.)— 
The  author  gives  the  following  results  which  he  has  obtained  in  the  examination  of 
lard  oil:  Solidification  point  about  KT  C. ;  specific  gravity  at  \i'  C,  0-916;  at 
IW  G.,l>8626;  refractive  index  (ZeiKs)  at  40"'C.  =  52*';  critical  temperature  (Crismer) 
iQ  an  open  tube-  75^  C. ;  Maument^  figure  (50  grammes  of  oil+  10  cc.  of  sulphuric 
acid  of  1'8B  specific  gravity)  =  47  '  C. ;  iodine  value  (mean),  73  ;  elaidin  reaction  ;  hard 
mass  iu  a  short  time.  Saponification  value,  193;  insoluble  fatty  acids,  97*4  per 
oeot. :  volatile  fatty  acids,  0. 

The  fatty  acids  melted  at  S6°  C,  solidified  at  31'^  C.j  and  had  a  specific  gravity 
#100^  a  of  0'8t*3.  0.  A.  M. 


Oil  of  Walnut  (Juglans  nigra).  L.  P.  Kebler.  (Amer.  Joum,  Pharvi.,  1901, 
Uxiii.,  173,  174.) — The  author  states  that  he  has  prepared  this  by  cold  expression 
from  the  crushed  kernels,  the  yield  being  25  per  cent.,  whilst  the  kernek  contained 
66  per  cent,  of  oil. 

The  oil  thus  extracted  was  limpid  and  of  a  straw  colour.  It  became  tui-bid  at 
-12'  C,  and  had  the  following  physical  and  chemical  constants : 


Specific  gravity  at  15"  C. 

0-9215 

Saponification  value        

1901  to  191-6 

Acid  value            

H-G  .,  9 

Ester  value           

181-5  „  1H2-5 

Hehner  value 

93-77 

Keiohert-Meisal  value      

15  cc. 

Iodine  value         

141-4  to  142-7 

Melting-point  of  fatty  acids 

0"C. 

Its  drying  properties  were  found  to  bo  equal,  if  not  superior,  to  those  of  linseed 
oil.  A  flexible  transparent  film  was  obtained  which  was  less  liable  to  crack  than  the 
linseed  oil  film.  C.  A.  M. 


^ 


Analysis  of  Oils  oontainlng  Carvone.     E.  Kremers.     {Joum.  Soe.  Clievu  hid., 

I'JOl,  xx.r  16.) — This  article  consists  essentially  of  a  resum^  of  several  papers  already 

published  by  Kremers  and  his  collaborators  upon  the  determinatioh  of  carvone  as 

canroxime.*     The   process  is  as  follows:    A  quantity  of   the   oil    to    be   analysed, 

eontaintng  about  5   grammes  of   oarvone,  is   dissolved  in  25  c.o.  of   alcohol,  and 

5  grammes  of  hydroxylamine  hydrochloride  and  {v5  grammes  of  sodium  bicarbonate 

are  added.     The  mixture  is  boiled  for  half  an  hour  on  the  water-bath  under  an 

inrerled  condeusor,  25  cc.  of  water  are  introduced,  and  the  alcohol  is  distilled  off. 

St«azn  is  then  passed  through  the  flask  and  the  distillation  is  continued,  collecting 

the  last  portions  of  the  distillate  in  separate  test-tubes  till  traces  of  carvoxime  crystals 

'  The  prKviuoH  articlfti  will  be  ftnmd  in  Joum.  Chem.  Soc.,  AfattrAOta,  1898.  liv.  [U.},  358  ;  1000, 
l^m,  (U.l.  117  Md  631.— F.  H.  L. 
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appear  on  the  surface  of  the  liquid.  The  distillatioD  is  stopped,  the  condenser  rinsed 
with  a  little  hot  water,  which,  together  with  the  last  distillates,  is  returned  to  the 
still.  The  whole  is  cooled,  and  when  the  oxime  has  soUdified  it  is  collected  on  a 
filter  (removing  what  adheres  to  the  flask  hy  means  of  a  loop  of  stiff  wire),  washed, 
and  dried  by  suction.  The  product  is  finally  heated  for  one  hour  on  the  water-bath 
and  weighed.  To  the  weight  thus  obtained  01  gramme  is  added  to  compensate  for 
the  loss  by  volatilization,  and  the  carvoxime  so  corrected  is  calculated  into  carvone 
by  the  factor  0*9084.  It  is  desirable  not  to  use  more  sodium  bicarbonate  than  is 
equivalent  to  the  hydroxylamine  hydrochloride,  while  a  large  excess  of  the  latta^| 
should  also  be  avoided.  The  volatility  of  the  oxime  in  presence  of  water  vapour  is 
somewhat  irregular,  therefore  the  drying  should  always  be  performed  under  similar 
conditions.  H 

When  oils  are  much  resinified,  the  carvoxime  may  refuse  to  crystallize  ;  in  eucfa^ 
case  the  oil  should  be  distilled  with  steam,  and  the  process  carried  out  on  the 
distillate.  A  small  quantity  of  resin  will  increase  the  weight  of  oxime  reooverodf  and 
so  tend  to  make  the  results  too  high.  The  melting-point  of  the  carvoxime.  which 
should  lie  between  71"  and  73*  C,  is  lowered  by  the  resin  ;  but  no  idea  of  the  amount 
of  impurity  can  be  obtained  in  this  way,  as  the  point  at  which  melting  begins  in  the 
impure  oxime  is  not  sharp.  The  point  of  complete  li<{uefaction  is  more  distinct,  but 
it  is  not  so  much  affected  by  the  resinous  matter.  Copious  tables  are  included  in  the 
original,  which  tend  to  show  that  the  results  are  usually  about  '2  per  cent,  too  low. 
The  author  considers  that  the  method  is  by  no  means  perfect,  but  is  of  much  value; 
and  it  has  the  advantage  of  yielding  a  definite  crystalline  compound. 

R  H.  L. 


Detection  of  Succinic  Acid.     C.  Neuberg.     {Zeits.  jphysiol.  Chem.^  1901,  xxxi 
o74;   through  Chem.  Zeit,  Hep.,  1901.  95.)— The  author  makes  use  of  the  pyrr 
reaction,  which  enables  him  to  detect  06  milligramme  of  succinic  acid.     The  liqui 
to  be  examined,  containing  the  succinic  acid  in  the  free  state,  is  mixed  with  soma 
ammonia  and  evaporated  to  a  volimiie  of  about  Ic.c,  absorbed  in  1  gramme  of  powdered 
zinc,  and  the  excess  of  ammonia  gently  driven  off.     Deal  shavings  moistened  with 
strong  hydrochloric  acid  are  then  suspended  in  the  tube,  which  is  heated  till  a  pale 
or  dark  red  colour  appears  on  the  wood,  according  to  the  amount  of  succinic  acid 
taken.    If  the  latter  originally  existed  as  a  metaUic  salt,  the  same  test  will  frequently 
succeed  when  ammonium  carbonate  is  used  in  place  of  ammonia  :  or,  to  be  quite 
certain,  a  few  crystals  of  ammonium  phosphate  may  be  added  to  the  concentrate 
ammoniacal   liquor   before  introducing   the  zinc  dust.     The  reaction   is  extreme 
delicate,  and  quite  characteristic  provided  no  substances  capable  of  yielding  pyrro 
are  present ;  in  physiological  work  the  only  bodies  which  have  to  be  considered  a 
albumin,  hsmin,  and  indol  derivatives.    These,  however,  can  be  easily  separa 
from  the  suooinic  acid.  F.  H.  L 
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A  New  Volumetrio  Method  for  the  Det^rminatioo  of  Silver.  Launcelot 
W,  Andrews.  (Armr.  Chem.  .lourn.,  xxiv.,  256.) — The  method  is  founded  on  that  of 
PtsftDJ,  and  is  especially  applicable  to  residual  analyses  of  chlorides,  bromides,  etc., 
And  to  their  estimation  in  water  analysis.  Owing  to  the  powerfully  oxidizing 
properties  exhibited  during  the  reaction  in  the  original  method,  no  distinct  end- 
point  could  be  observed,  and  in  order  to  remedy  this  a  ferrous  salt  is  added,  and  also 
an  equal  amount  of  a  ferric  salt,  the  effect  of  the  latter  being  to  preserve  a  condition 
of  equilibrium  between  the  ferrous  and  ferric  salts  and  iodine  and  iodide,  as  other- 
wise the  ferrous  salt  would  decolorize  the  starch  iodide.  The  titration  is  carried  out 
by  means  of  ig,  iqu,  or  even  weaker  solutions  of  starch  iodide,  standardized  against 
A  ^Q  solution  of  pure  silver. 

The  starch  iodide  is  prepared  by  grinding  up  50  grammes  starch  with  8  to 
9  grammes  iodine,  stirring  the  powder  with  100  o.c.  water,  and  heating  the  mixture 
for  several  hours  in  sealed  tubes  immersed  in  the  water-bath,  or  in  a  Hask  fitted  with 
&  redox  condenser.  The  liquid  obtained  is  diluted  and  filtered  ;  it  does  not  change 
OD  keeping.  The  silver  solution  to  be  titrated  ebould  contain  nitric  acid,  but  not 
more  than  5  per  cent.»  otherwise  the  ferrous  salt  would  be  oxidized.  Mercury 
arsenious  and  antimonious  salts  must  be  absent,  and  nitrous  acid  should  be  removed 
by  boiling  ;  but  phosphates,  lead  salts,  and  sulphurous  acid  are  harmless. 

To  the  silver  solution  so  much  ferrous  salt  is  added  that  at  least  as  much  iron 
AA  silver  is  present,  and  then  an  equal  quantity  of  a  ferric  salt.  An  excess  of  the 
Utter  must  be  added  if  sulphurous  acid  is  present.  The  iron  solutions  are  best  kept 
on  hand  as  sulphates,  which  just  before  use  are  converted  into  nitrates  by  the  addition 
of  lead  or  strontium  nitrate.  This  is  unnecessary  if  the  silver  solution  contains  less 
thaa  20  milligrammes  Ag  per  Utre,  as  no  silver  sulphate  would  crystallize  out  in  that 
case.  The  starch  iodide  solution  is  then  run  in,  not  too  rapidly,  until  the  solution  is 
coloured  blue. 

Starch  iodide  reacts  with  silver  chloride,  bromide,  etc.,  and  consequently,  if 
larger  quantities  of  silver  are  first  precipitated  with  ^^  KBr,  the  solution  must  be 
filtered  before  finishing  the  titration  with  ^^  starch  iodide.  A.  G.  L. 

Bapid  Eatlmatioa  of  Small  Quantities  of  Arsenic.     A.  Atterberg.     {Chew. 

ZnLt  1901,  XXV.,  264.) — The  following  method  has  been  elaborated  to  avoid  the  use 

of  gas  generating  apparatus,  which  are   not   always  at  hand  when   required.     It 

depends  on  the  fact   that  arsenious  acid,   when  heated  with  strong   hydrochloric 

acid,  yields  arsenious  chloride,  which  can  be  completely  condensed  in  water.     On 

Adding  nitric  acid   and   evaporating,  arsenic   acid   is   left,   which   in  quantities  of 

i)!  milligramme  or  less  can  b.'  detected  by  appropriate  reagents — s.y.,  molybdate, 

hiacetio   acid,   or   hydrochloric   acid  solutions  of    stannous   chloride   and   sodium 

ypophosphite.     The  organic  matter  of  the  sample  (carpet,  fabric,  etc.)  is  destroyed 

y  heating  with  50  to  100  cc.  of  1'19  hydrochloric  acid,  '2  grammes  of  ferrous 

ulphate  to  reduce  any  arsenic  acid,  and,  in  the  case  of  "  bronze  "  (metallic)  colours, 

or  3  gramuies  of  ferric  chloride  to  dissolve  any  elementary  arsenic.     The  vapours 
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are  led  through  a  doubly  bent  tube  into  a  50  c.c.  pipette,  which  stands  with  its  low 
end  under  50  o.c.  of  water  in  a  100  c.c.  Hask,  kept  constantly  cold.  By  the  time  tb 
pipette  has  become  hot,  practically  all  the  arsenic  has  distillod  over,  and  the  dis 
tillate  is  diluted  with  water  to  100  c.c.  Three  c.c.  thereof  are  then  evaporated 
dryness  in  a  round-bottomed  basin  with  1  o.c.  of  1-2  nitric  acid;  and  when  the  aoi 
fames  have  disappeared,  O-o  c.c.  of  a  solution  of  1  gramme  of  sodium  hypophosph) 
in  100  c.a  of  1*12  HCl  is  run  in.  Evaporating  a  second  time,  a  more  or  lei 
distinct  gray  or  black  ring  is  produced,  according  to  the  amount  of  arsenic  present 
and  the  latter  may  be  estimated  by  colorimetric  comparison  with  a  standar 
solution.  To  prepare  such  a  standard,  0*264  gramme  of  As.O;|  is  boiled  wi 
nitric  acid  and  diluted  to  1  Utre ;  10  c.c.  of  the  solution  being  again  diluted 
1000  c.c.  :  3  c.c.  (equivalent  to  0*006  milligramme  of  As)  are  employed  in  each  test. 

R  H.  L. 


The  Use  of  Copper  and  Silver  Thiocyanates  in  Oravimetrio  Analyai 
a.  G-.  van  Name.  (Zeit.  anorg.  Oiem.t  xxvi.,  230.)— Cojo/jfif  Tkiocyanate. — It  w 
found  that  in  the  presence  of  free  sulphuric  or  hydrochloric  acid  complete  precipil 
tion  was  insured  by  using  an  excess^more  than  twice  the  theoretical  quantity  - 
of  ammonium  thiocyanate  in  a  fairly  dilute  solution,  and  letting  the  precipitat 
stand  for  at  least  twenty  hours  before  filtering.  The  precipitate  was  filtered  throui 
asbestos  placed  in  a  perforated  crucible,  dried  (or  two  or  three  hours  at  110^ 
weighed  as  Cu2(CNS),h 

Silver  Thiocyanate. — This  compound  maybe  use 
for  the  estimation  of  solu))l6  thiocyanates.  The  sol 
tion  is  precipitated  by  adding  an  excess  of  ailvi 
nitrate,  and  the  silver  thiocyanate  filtered,  best  a( 
allowing  it  to  stand  for  severa]  hours,  throng 
asbestos  dried  for  two  or  throe  hours  at  110^,  ai 
weighed.  The  results  were  as  satisfactory  as  thoi 
obtained  by  the  use  of  Volhard's  method. 

A.  G.  1^ 


APPARATUS 


A    Lamp  for  Monochromatic  Light.      F. 
Braun.    (Chem.  Zeii.,  1901,  xxv..  69.).— In  this  bui 
the  yellow  Ught  is  derived  from  four  rods  of  sodii 
laid   in    the   metal   coils    marked  e,   shown    in    t1 
annexed  diagram.     It  is  claimed  that  the  lamp  bui 
for  a  long    time,   is   very   clennly.   and  is   easy 
manipulate.  F.  H.  L. 
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Fmotionating  Tubo  for  Distillations  under  Diminished 
Pressure.  W.  Hirschel.  (Oesterr.  Chem.  ZfAt.,  1900,  iii.. 
517.) — In  this  apparatus  the  wider  tube  a  is  about  90  mm. 
loQg  and  20  mm.  in  diameter ;  it  contains  a  platinum  spiral  of 
tha  same  diameter  as  tbe  glass,  and  in  use  is  filled  with  glass 
balls  4  mm.  in  sixe.  The  narrower  tube  b  is  at  least  1*5  mm. 
wide*  and  is  fused  to  a  after  inserting  the  spiral.  The  device 
csD  be  used  with  any  flask ;  and  at  the  end  of  a  distillation 
the  liquid  retained  among  the  balls  is  recovered  by  distilling  a 
little  ether  through  it..  The  ether  expels  the  oil,  etc.,  which 
{&11b  back  into  the  tlask,  and  the  superduous  ether  can  be 
removed  by  a  current  of  air.  The  wire  spiral  is  presumably 
cl&imod  to  permit  tbe  condensed  distillate  to  return  to  the 
siill  during  fractionation.  R  H.   Ij. 


ANALYSTS'  CERTIFICATES— WEIGHING  THE  SAMPLE. 

[Rtpnnted  from  the  " Pharmaceuiicnl  Journal"  of  Sfay  18,   1001.) 

b(  Ibfl  Divinonal  Court  oa  Thursday,  May  II.  tbe  Lord  Chief  Justice  iind  Mr.  Jostice  LawrsDoa 
betrd  a  oaae  of  ftome  interest  to  chemists.  This  was  na  appeal — Sneath  r.  Taylor — against  a 
oonrictioD  under  tbe  Sale  of  Food  and  Drags  Act,  1K7&,  the  facts  of  tbe  case  being  that  in 
NoTcml)cr  last  the  appellant,  Alfred  Petohell  Sneath,  an  employ^*  of  Edward  Allen  and  Boos, 
Limited  (grocers),  81<iaford  (Lincolnshire*!,  sold  to  the  respondeat,  an  luupector  undur  the  Act, 
one  pound  of  butter  which,  upon  analyiiiH,  was  certilied  to  be  adnlt«rated  with  15  per  cent,  of 
margarine,  and  was,  therefore,  not  of  the  nature,  ^abatance  and  quality  demanded  by  the 
pUFOhaaer. 

The  case  for  the  appellant  was  that  the  certificate  of  the  Public  Analyst  was  invalid 
becaoBe  it  omitted  the  weight  of  tbe  sample  which  waa  sent  to  him  for  analysis.  It  was  con- 
tended that,  aa  the  whole  evidence  of  adulteration  wan  the  certificate  of  the  analyst,  the  person 
who  produced  a  ccrtiticute  with  the  umission  of  the  weight  ahould  show  that  the  article  could 
ODt  have  been  conveniently  weighed — which,  of  course,  was  impossible  in  the  present  case. 

For  tbe  respondent  it  was  aubmitted  that  some  meaning  munt  be  given  lo  the  word  "  con- 
veniently "  in  Section  6  of  the  Act,  uud  that  it  was  a  matter  for  the  discretion  of  the  analyst 
vbether  nr  not  be  weighed  the  sample. 

The  I^rd  Chief  Justice  said  that  where  weight  waa  material  the  law  waH  plain  that  it 
thoald  be  filled  in,  but  where  it  was  not  shown  or  suggested  that  the  insertion  of  the  weight 
had  anything  to  do  with  the  Baflicieuoy  of  the  certificate  tbey  could  not  decide,  as  a  matter  of 
law,  that  it  must  be  filled  in  before  the  certificate  could  be  acted  upon.  The  analyst  was 
sllowed  a  certain  amount  of  latitude,  because  it  was  provided  that  when  the  article  could  not 
be  conveniently  weighed  the  words  might  be  erased  or  the  bUnk  left  oufilled.  In  that  ca:«e  the 
vagistrato  would  have  no  means  of  knowing,  except  by  the  omission  of  the  weight,  that  the 
analyst  thought  it  was  inconvenient  that  it  should  be  weighed.  In  the  case  under  considera- 
lioD,  tbe  article  beiug  butter,  it  could  have  been  weighed,  and,  therefore,  the  analyst  ought  (o 
have  filled  in  ihe  weight.  If  the  accnracy  of  the  &nBl3'si8  depended  ujwu  the  weight  being  knowu 
or  the  various  constituents  being  ascertained,  or  if  the  certificate  was  faulty  in  the  sense  that  it 
did  not  give  the  requisite  information,  a  different  conclusion  might  be  arrived  iit ;  but,  it  b^ing 
s  direction,  he  could  not  suy  that  the  Himple  omission  of  tbe  weight,  having  regard  to  the  dia* 
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orelioQ  given  to  tbo  analyst,  was  enough  to  enable  the  Coart  to  bold  that  the  objection  rui 
ougbt  to  prevail.     Mr.  Justice  I^wrauce  agreed  with  bis  Ijordabip's  remarka.  and  the  appeal 
waa  diaroisaed,  with  coats. 


THE  UNAUTHOHIZED  PUBLICATION  OF  ANALYSTS'  REPOKTS, 

A  I'oiN'i'  of  considerable  interest  to  analytioal  and  consultiug  cbeniista  wan  decided  at  the 
Westminster  (lonnty  Court  on  May  1,  IIHH,  when  an  engineer  and  sanitary  plnmber  bronght  an 
action  against  a  6rm  of  analytical  and  consalting  obemiata,  claiming  damages  for  "  deterioT«ting 
the  value  of  a  written  report  by  writing  upon  it."  Tbo  plaintiff  obtained  from  the  defendants 
a  report  on  a  gas  burner  in  the  ordinary  way.  This  report  waa  subsequently  returned  to  the 
defendants  for  alteration.  The  defendants'  suspicions  being  aroused  that  the  plaintiff  intended 
to  use  the  report  for  publication,  they  returned  it  to  him  with  the  words  "  Not  fnr  publication  "^ 
written  across  its  face.  Plaintiff  contended  that  this  mado  the  report  valueless  to  bim^and 
stated  tbnt  he  considered  he  had  a  right  in  use  the  report  in  any  way  be  thought  fit.  Tfai 
defendants  defended  the  action  on  the  ground  that  it  attacked  the  principle  that  sach  ropoi 
were  made  entirely  for  the  information  of  the  person  applying  to  them,  and  not  for  nse  byway, 
of  publication  and  advertisement  generally. 

It  was  contended  on  behalf  of  the  defendants  that  they  bad  n  perfect  right  to  object  to  the 
publication  of  their  report,  and  that  the  pUiutiiT  could  acquire  no  right  whatever  to  publish  it 
anless  a  special  and  distinct  agreement  as  to  publication  had  been  first  entered  into,  an 
farther  that,  the  defendants  being  the  authors  of  the  report,  they  had,  at  common  law,  a  ngh' 
and  power  to  prevent  any  infringement  of  their  right  in  a  printed  or  written  unpublished  docD 
ment  He  quoted  in  support  of  this  contention  the  cases  of  Lytton  v,  Dcvey,  Hopkins  r, 
Burgbley,  and  others,  and  relied  upon  the  law  as  laid  down  by  Vioe-Cbancellor  Malios  in  tht 
6rst-named  case  as  follows  : 

"  In  my  opinion  the  law  upon  the  subject  is  plain,  and  has  existed  long  before  ib< 

cue  of  Pojie  r.  Curl  was  decided,  and  has  existed  ever  since — namely,  that  the  proper! 

in  letters  remains  in  the  person  to  whom  they  are  sent.     The  right  to  retain   th 

remains  in  the  person  to  whom  the  lettei's  are  .«ttint,  bat  the  sender  of  the  letters  has  stii 

that  kind  of  interest,  if  not  property,  in  the  letters  which  gives  him  a  right  to  restrain 

any  use  being  made  of  the  commanications  which  be  has  made  in  the  letters  so  seat  by 

him.     X  will  not  have  it  suppaied  that  I  entertain  a  moment's  Hoabt  abont  that  bei 

the  settled  law." 

Eyidence  was  called  to  show  that  it  was  the  universal  and  recognised  practice  of  the 

chemical  profession  to  treat  such  reports  as  not  for  publication  or  advertisement  withoat  ti 

being  a  special  agreement  permitting  it. 

In  giving  judgment,  his  Honour  held  that  the  defendants  had  established  their  oontentio 
that  such  a  report  was  not  for  publication  in  the  general  sense,  and  that  the  plaintitT  could 
make  use  of  it  in  the  way  he  intended  to.  In  the  present  case  be  saw  a  difficulty  in  that^ 
report  having  been  once  sent,  it  became  the  plaintiff's  property,  and  tfaat  the  defendants  ha^ 
exceeded  their  rights  by  writing  across  the  report,  after  delivery,  the  words  complained  of,  but 
that  they  would  have  been  perfectly  justified  and  within  their  rights  in  returning  it  with  a 
covering  letter  stating  (hat  the  report  was  not  for  publication,  or  in  baTing  written  the  wo 
before  the  report  originally  left  them.  In  the  result  hi^  Honour  held,  however,  that  tcchuic 
the  defendants  bad  exceeded  their  rigbtj>,  but  that  there  wss  no  damage.  He  should  th^ref 
for  the  technical  trespusn  award  one  farthing  damages.  This  he  afterwards  altered  to  one  »hi 
on  its  being  pointed  ont  that  the  County  Court  could  not  record  a  farthing.  He,  bow« 
olTered  the  defendants  leave  to  appeal  if  so  advised. 
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JULY,   1901. 


PROCEEDINGS   OF  THE   SOCIETY    OF   PUBLIC   ANALYSTS. 

Thb  monthly  meeting  of  the  Society  was  held  on  Wednesday  evoning,  June  5,  io 
the  Gaemical  Society's  Rooms,  Burlington  House. 

The  President  (Dr.  J.  Augustus  Voelcker,  M.A.,  B.Sc.)  occupied  the  chair. 

The  minutes  ol  the  previous  meeting  were  read  and  confirmed. 

A  certificate  of  proposal  for  election  to  membership  in  favour  of  Mr.  F.  M. 
Wharton,  F.I.C.,  was  read  for  the  second  time. 

The  President  announced  that  it  had  beon  arranged  that  the  summer  meeting  of 
the  Society  should  be  held  at  Cambridge  on  Friday,  July  19. 

The  following  papers  were  read  :  "  Arsenic  in  Coal  and  Coke,"  by  Alfred  G. 
Chapman;  "Public  Analysts'  Records,"  by  J.  F.  Liverseege  ;  and  "The  Use  of 
Partially  Sterilized  Milk  Cultures  in  judging  the  Purity  of  Water,"  by  H.  Droop 
Kichmond. 


ON    THE    MAUMENfi    TEST   FOR    OILS. 
By  C.  Ainswouth  Mitchell,  B.A.,  F.I.C. 


4 


(Read  at  the  Meeting,  April  S,  190L) 

Tt  was  pointed  out  by  Mr.  Hehner  and  myself  in  a  paper  read  before  this  Society  in 
IS'J'')  (Analyut,  XX.,  146)  that  in  certain  cases  there  existed  a  rough  proportion  between 
the  percentage  of  iodine  absorbed  by  au  oil  and  the  Maumen<^  figure,  but  that  the 
factor  appUcable  to  different  specimens  of  one  kind  of  oil  could  not  he  applied  to  those 
of  another  kind,  even  when  the  determinations  were  made  by  the  same  person. 

We  hazarded  the  suggestion  that,  if  the  other  thermal  factors  could  be  eliminated 
or  made  constant,  the  heat  produced  by  the  absorption  of  the  sulphuric  acid  would 
be  found  to  be  directly  proportional  to  tbe  degree  of  unsaturation  in  the  majority  of 
cases. 

In  the  ordinary  methods  of  applying  the  test,  there  seems  to  be  but  little  hope  of 
attaining  this  end,  for  when  concentrated  sulphuric  acid  is  added  to  au  oil  there  is  a 
strong  local  action,  and  it  depends  on  tho  method  and  rata  of  stirring  as  to  how 
•oon  a  homogeneous  mixture  is  obtained.  This  has  a  considerable  influence  on  the, 
d&e  of  temperature. 
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Then,  when  highly  unsaturated  glycerides,  like  linBeed  and  fish  oils,  are  tested, 
it  is  practically  impossible  to  get  concordant  results,  o\\'ing  to  the  higher  tcrnperatures 
obtained  leading  to  farther  action  on  the  part  of  the  sulphuric  acid,  which  it  is  not 
possible  to  keep  within  limits. 

This  was  recognised  by  Manmeno  bimself,  who  mot  the  difficulty  by  mixing  the 
oil  with  a  definite  proportion  of  olive  oil  of  known  thermal  value,  and  subsequently 
makiug  a  correction  for  the  addition. 

Kllis  (Joiini.  Soc.  i'hem.  Ind.,  1886,361)  employed  a  mineral  oil  for  the  same 
purpose,  but  his  method  was  further  complicated  by  the  fact  that,  the  rise  of  tem- 
perature with  the  mineral  oil  and  sulphuric  acid  alone  in  the  blank  determination 
being  too  slow,  he  had  to  mix  the  minerELl  oil  with  colza  oil  in  order  to  obtain  a  more 
rapid  reaction.  fl 

Both  these  methods  suffer  from  the  drawbacks  of  introducing  active  agents 
into  the  reaction,  and  of  there  being  no  possibility  of  different  chomista  obtaining 
diluting  agents  of  exactly  the  same  thermal  value.  Moreover,  they  only  partially 
remedy  the  effects  of  overheating. 

It  occurred  to  me  thai  carbon  tetrachloride  might  be  a  suitable  substance  for  the 
dilution,  and  that,  if  so,  it  would  be  possible  for  different  observers  to  be  sure  of  fl 
working  under  the  same  conditions.  ' 

On  stirring  10  c.o.  of  carbon  tetrachloride  with  1  o.a  of  sulphuric  acid  (93*8  per 
cent. ).  I  found  that  the  rise  in  temperature  only  amounted  to  0*5"  G.  after  one  minute,  A 
and  that  this  might  be  taken  as  a  constant  and  neglected.  V 

Met  hod, -- After  some  preliminary  oxparimenta  I  adopted  the  following  method, 
80   as   to  make   the  test  comparable  with  the  bromine    thermal    test   devised  by 
Mr,  Hehner  and  myself;  2  grammes  of  the  oil  were  wei^jhed  into  a  vacuum -jacketed  ^ 
tube,*  10  CO.  of  carbon  tetrachloride  added,  the  temperature  of  the  solution  taken,  H 
and  2  c.c.  of  sulphuric  acid  introduced.  ^ 

The  liquid  was  continually  stirred  with  a  standard  Jena  thermometer  graduated 
in  tenths  of  a  degree,  and  a  note  taken  of  the  rise  in  temperature.  Shortly  before 
the  end  of  the  reaction  the  sulphonated  product  separated,  and  rose  to  the  surface  of 
the  carbon  tetrachloride.  In  this  way  duplicate  results  could  be  obtained  agreeing 
within  0-2  of  a  degree.  The  time  occupied  by  the  reaction  was  about  one  utinute, 
but  to  this  point  I  shall  return  presently. 

Fatty  Acids. — I  made  the  first  experiments  with  the  fatty  acids  themselvee,  bo 
as  to  eliminate  from  the  reaction  the  heat  due  to  hydrolysis.  In  each  case  I  deter- 
mined the  bromine  thermal  factor  by  our  original  method  (Analyst,  xj..,  146),  and  1 
give  the  iodine  values  calculated  from  the  two  thermal  values  in  the  subjoined  table. 
The  vacuum  jacketed  tube  was  standardized  on  almond  oil  (Hiibl  value,  96'o  ;  bromine 
thermal  value,  IGl  x  li  =  9t;'-^)  and  lard  (Hiibl  value,  iM-fi  ;  bromine  thermal  vatup 
10-Bx  6-64*8). 

•  ThtfM  o»n  be  oliUined  irvm  C.  E.  Muller,  Hlgli  Holbom,  W.O. 
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Rbe  with           CftlonlAUct 

Bmmin«            CalcnlAt«d     ^^^M 

Oil.                                  H3SO1  (93-8  per   Iodine  Value 

Thermal  Riae.     Iodine  Voloe^^^H 

cent.).     "0.           Rwex7. 

"  C.                  Rtu  X  6.      ^^H 

2.  Oleic  acid  I.  (old) 

11-8;  IVl            82-6 

14-0                  84-0             I 

2.         „        II 

11-3;  11-4            79-8 

14-3;  14*2 

85-8 

•3.  Almond         

13-6  ;  13-8           96  6 

16-1 

96-6 

4.  Earthnut       

12-5                 87-5 

14-2 

85-2 

A  Olive 

116 

81-2 

141 

84-6 

«.  Cotton           

16-8 

117-6 

18-1 

108-6 

7.  Maize     I.     (6     yews     old, ' 

rancid)      1        18*4 

128-8 

18-4 

110-4 

8.  Maize  II \         16-9 

116'3 

19-8 

llS-8 

9.      ..     III.  (1898)     

17-2 

120-4 

20-0 

1200 

10.  Sesarar'          

16-0 

1120 

18-1 

108-6 

11.  Rape  I 

13-7 

95  9 

16-5 

90-0 

13.  Poppy  (1H95)           

17-8 

124  6 

20-4 

129-4 

13.  Linseed  I.  (4  years  old)    .., 

24-8 

173-6 

28-2 

169*9 

14.        „       II,  (Calcutta) 

24-7 

173  9 

29-4 

176-4 

15.        „       II.  (after  3  weeks) 

27-6 

193-2 

27-9 

167-4 

IG.       ,,     III.  (oxidized) 

215 

150-5 

21-7 

130-2 

17.        „      IV.  (boiled  10  hours)    '         23*9                lfi7'3 

283 

169-8 

18.  Tang  I !         23-3                169  4 

21-2 

127-3 

19.  Castor           

irv«                117-6 

14-5 

87-0 

ao.  Cod -liver  (old)         

20-5                143*5 

23-4 

140-4 

ai.  Whale  (old) 

14-0                 9.S0 

15-3 

91-8 

•22.  Butter! 

81                  0(5-7 

5-8 

34-8 

23.     „   n 

9'4;  9*1              608 

6-0 

36-0 

U  Mutton-fat 

9-6                 67-2 

8'6 

51-6 

36.  Lard 

11-5                 80-5 

10-9;  10-8 

65  4 

It  will  be  seen  that  there  is  a  olose  agreement  between  the  two  calculated  iodine 

values  with  the  majority  of  these  oils.     With  the  cottonseed  oil  (No.  6),  the  rise  with 

Bolpharic  acid  is  too  high ;  but  I  know  nothing  of  the  origin  of  that  oil,  and  it  is 

quite  posaible  that  it  may  have  been  exposed  to  the  action  of  light  and  air  foe  some 
lime. 

It  appears  from  the  results  obtained  with   the   maize  oil   acids   (No.  7)  that 

exposure  of  the  oil  to  atmospheric  influences  affects  the  Maumen^  figure  of  the  fatty 

acida  in  the  opposite  direction  to  the  iodine  valna     In  1895  this  same  specimen  of 

<iii  had  an  iodine  value  (Hiibl)  of  1'22,  and  calculated  iodine  value  (from  the  bromine 

ri&e)  of  lia     The  calculated  figure  has  now  fallen  to  115,  and  the  oil  has  become 

fwjcid  ;  so  that  it  is  not  surprising  that  the  iodine  value  calculated  from  the  Maunien^ 

^gure  should  be  too  high.    This  inference  receives  support  from  the  results  of  Ballan- 

tyQe(./o)<r7i.  Soc.  Chem,  Intl.,  1891,  29),  who  found  the  ordinary  Maumenii  figure  of 

different  oils  to  be  considerably  iucreased  after  exposure  to  sunlight.     The  results. 

obtaiued  with  the  two  other  specimens  of  maize  oil  show  a  satisfactory  agreement. 

Coming  next  to  the  drying  oils,  the  Maumene  iodine  value  of  No.  13  is  too  high ; 
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but  here,  too,  the  bromtae  thermal  value  shows  that  atmospherio  oxidation  has  taken 
place.  In  the  case  of  No.  14,  v?hich  waa  a  sample  of  Calcutta  oil  from  Mr  Williams, 
the  agreement  is  ver^'  close.  No.  15  shows  the  effect  of  exposing  the  fatty  acids  of 
No.  14  for  three  weeks  to  atmospheric  influences.  No.  16  was  a  sample  which, 
having  been  left  for  four  years  in  an  open  bottle,  had  become  very  viscous  and  was 
covered  with  a  thick  skin.  No.  17  was  a  sample  of  oil  which  had  been  boiled  for  ten 
hours.  Its  calculated  iodine  values  are  in  close  agreement,  as  is  also  the  case  with 
the  sample  of  poppy  oil  (No.  12). 

The  specimen  of  tung  oil  (No.  18)  is  the  same  one  examined  by  Mr.  Jenkins  in 
1898.  The  sulphuric  acid  rise  is  much  too  great  in  proportion  to  the  bromine 
thermal  value.  The  iodine  value  calculated  from  the  rise  of  temperature  with 
bromine  (127*2)  agrees  well  with  that  calculated  by  Mr.  Jenkins  three  years  ago 
(Analyst,  xxiii.,  113). 

It  is  not  surprising  that  the  Manmene  iodine  value  of  castor  oil  fatty  acids 
should  be  too  high,  for  sulphuric  acid  acts  differently  on  ricinoleic  acid  and  oleic 
acid,  yielding  an  unsaturated  product  in  the  case  of  the  former. 

The  values  of  cod-liver  oil  agree  well,  whilst  in  the  case  of  whale  oil,  which  was 
a  sample  of  unknown  age,  the  Maumem^  iodine  value  is  too  high. 

The  results  obtained  with  the  two  specimens  of  butter  fatty  acids  are  interest- 
ing, and  it  requires  further  research  to  determine  whether  the  higher  Maumen6fl 
figures  were  due  to  oxyacids,  or  to  the  action  of  the  sulphuric  acid  on  the  lower  ^ 
insoluble  fatty  acids,  or  to  alterations  in  the  process  of  manufacture.  I  made  one 
experiment  with  palmitic  acid,  and  only  obtained  a  rise  of  0*2'  C,  after  deducting 
0*5°  C.  for  the  rise  of  temperature  with  carbon  tetrachloride.  I  am  inclined  to 
attribute  the  want  of  agreement  in  the  case  of  the  mutton  fatty  acids  (No.  24)  and 
lard  No.  25)  to  the  effect  of  overheating  during  rendering,  seeing  that  the  Manmene 
rise  is  much  more  sensitive  to  the  influence  of  external  factors  than  the  bromine 
thermal  value. 

Behaviour  of  Glycerides. — In  the  case  of  the  oils  themselves  the  agreement 
between  the  Maumeni'  figure  and  the  iodine  value  is,  aa  a  rule,  not  nearly  so  close  as 
with  the  fatty  acids,  though  there  is  still  an  evident  proportion.  The  amount  of 
heat  due  to  the  hydrolysis  appears  to  vary  in  the  different  oils,  and  in  some  cases 
the  strength  of  the  sulphuric  acid  has  a  very  great  influence.  It  is  possible,  however, 
to  obtain  closely  concordant  results,  and  it  may  eventually  be  found  possible  to 
make  a  sharp  distinction  between  the  heat  of  hydrolysis  and  the  heat  of  absorp- 
tion, fiy  the  method  which  I  have  described  it  will  also  be  possible  for  different 
chemists  to  obtain  comparable  results,  and  I  would  suggest  that  the  figuroa  obtained 
be  calculated  on  the  basis  of  an  apparatus  with  a  bromine  thermal  factor  of  5,  and 
that  the  exact  strength  of  sulphuric  acid  be  given. 

Halogen  Stamlani  Figures. — The  influence  of  using  a  different  vacuum-JEkcke 
tube  and  a  different  thermometer  i^  shown  in  the  following  resulta,  the  acids  aaed 
each  case  containing  91^ -H  per  cent,  of  anhydrous  sulphuric  acid : 
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Vacnuni'tube  I.   Thermometer  T. 
Bromine  Factor  =  (J. 

Tabc  n.    Thoniiomelcr  TT. 

llroniino  F»otof^5'6a. 

^^^L          ou. 

Temperature 
RiMwithU^O^ 

{93'8per  c*mt,). 

BUhditrt] 
Fitfun. 

T-mpeftar..           ^^j^^^ 

Alrnond  oil 

Cotton  oil     

DIeicacid 

. 1 

'C. 
12-7 
15-3 
11-7 

16-24 

18'36 
1404 

18*6 
16'3 
12-6 

1496 
17-93 
13-75 

Influence  of  the  Duration  of  the  iJaoction.— As  the  rise  in  temperature  ^fr!th  bromine 
only  occapies  about  twenty-five  seconds,  whereas  the  rise  with  sulphuno  acid  IsAts 
from  forty-five  seconds  to  one  or  even  two  minutes,  with  the  weaker  strongtha  of 
aoid  it  seemed  possible  chat  a  considerable  error  might  thus  bo  introdaood  if  dlittirMit 
apparatus  were  used  and  merely  standardized  on  the  bromine  thermal  figure. 

I  therefore  made  a  number  of  experiments  with  ditlerent  oils  to  determine  the 
probable  loss  of  heat 

A  correction,  which  is  rough  from  the  physicist's  point  of  view,  but  which  is 

sufficient  for  ordinary  purposes,  can  be  obtained  by  notiog  the  fall  of  temperature 

trom  the  highest  point  attained  at  intervals  of  five  minutes,  and  dividing  the  total 

tofis  of  temperature  by  the  nomber  of  minutes  before  the  mercury  ceases  to  falL     It 

beeomes  i^p&rently  constant  at  2'  or  3'  above  the  temperature  of  the  room,  which 

points  to  the  establishment  of  an  equilibrium  between  any  substitution  which  ououm 

and  the  loss  of  heat.    The  loss  thus  determined  amounted  to  approximately  0*2*  G. 

per  minute  with  different  tubes,  strengths  of  acid,  and  oils.     If  the  rise  does  not 

occupy  more  than  a  minute,  this  correction  lies  within  the  limit  of  experimental  error, 

ud  may  be  neglected. 

It  is  advisable,  however,  to  use  acid  of  n)ore  than  %  per  cent,  strength  ia  order 
lo  reduce  this  time  error  as  far  as  possible. 

h^htence  of  Oiferemt  Streyigtfia  of  Acid. — Archbutt  {Joiim.  Soc.  Chcm.  Intl.,  1886, 
30i)dKywed  that  the  concentration  of  the  sulphuric  acid  had  a  considerable  infloeDc* 
oq  the  rise  of  tempenuorc  in  the  ordinary  method,  and  tlus  is  also  tbo  CAM  with 
I  hftTe  described,  as  is  seen  by  the  following  results  : 

UI. 

BXSS  OF  TsXPBftATCBS   WITH   ACXD  OF   DlFmSVT  BTBSVOTIM* 


00. 


M-8  per  eeot.       tfi-1  per  oaL.       tS-a  |«r  c^mX.       91  nym  OMt. 


Okie  tod 
^Usoodofl 
OattoQoa 
liMeadoil 


11-K 

127 
15-0 
19< 


c. 

13-2.S 
144 
18-1 
27-5 


0. 
14-6 
16-2 

ao-o 
^1 


It  vfl]  be  obeenred  Ibat  the  rise  with  93-8  per  mdL  acid  was  dkptopoil 
^  hi  tbe  cftM  of  the  li&seed  oil. 
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IV. 

Haloobn  Stakdabd  Maumeni^  Figures  {cAXjCVhATBD  on  Bromine  Thermal 

Factor  -  5). 


H,80, 

CalcnUtcd 

Hr^, 

ColotiUtcd 

Bromine 

Calculated 

OSL 

(93-8  per 

I  Vaiue 

(I»7-8  per  , 

1  Value 

Thermal 

I  Value 

oeot.).     I* 

Rue  'f  6-35. 

C«Dt.). 

RJMX4  3. 

Value. 

Riw*6, 

1.  Almond            

15*2 

96-5 

'  a 
224 

96-3 

•c.     i 
16-1 

96-6 

2.  Earthnut         

14-0 

88-9 

205 

88-1 

14-3 

860 

3.  Olive 

12-7 

80  6 

18-4 

79*1 

IS-S 

82-8 

4.  Cotton 

18-3 

116-2 

26-6 

114'4 

17-5 

105O 

5,  Maize  I.  (rancid) 

24-6 

155-5 

344 

147-9 

19-2    1 

116-3 

6.       „     IL   old) 

19-4 

123-2 

29-7 

127-7 

19-5     , 

1170 

7.       „  III.  (1«98) 

19-2 

121 '9 

38-6 

122-9 

19-4     , 

116-4 

8.  Sfsam^ 

180 

114-3 

25-3 

106-8 

17-8    ' 

106-8 

9.  Mustard  husk 

18-2 

115-6 

26-6 

114-3 

18-2     ' 

100-2 

10.  Rape  I 

17-6 

ni-7 

23-9 

103-7 

16-7     ' 

100-2 

11.     .,    II 

17*0 

107-9 

23-2 

99-7 

150 

90O 

12.     „  III.  (Japan) 

15-0 

95-2 

220 

94-6 

16-7 

1002 

13.  Poppy  (old)      

25-5 

1610 

380 

163-4 

210 

1260 

14.   Linseed  I.  (4  years  old) 

241 

153-0 

37-2 

159-9 

27-3 

163-8 

16.         „     IL  (Calcutta)... 

23-4 

148-5 

37-3 

160-3 

28-2 

169-2 

16.         „    III.  (oxidized)  ... 

26-0 

1651 

39-9 

171-5 

22-2 

133-2 

17.        „     IV.  (Baltic)     ... 

22-3 

141-6 

37-2 

169-9 

30-2 

181-3 

18.         ,.      V.  (1898) 

24-5 

155-5 

37-8 

162-5 

29-3 

175-8 

19.        „    VI.  boiled  10  hrs. 

210 

1370 

360 

150-6 

270 

1650  J 

20.        „      „        „     15  „ 

21-7 

167-7 

22-3 

95-9 

27-4 

164-4 1 

-fil.            ,1        ,1            „       20    ,r. 

13'9 

88-2 

24-4 

104-9 

19-5 

11701 

22.  Tung  L             

12-6 

80O 

33-9 

H5-8 

21-2 

127-21 

23.     ..  n 

— 

— 

26-3 

1120 

23-7 

142-2 

24.  Castor 

20-8;  20-7 

1320 

27-6 

1180 

150 

900  - 

25.  Cod-liver  (old) 

_ 

— 

38-5 

166-6 

24-5 

14701 

26.  Whale 

128 

810 

18-6 

799 

15-8 

9481 

27.  Butter  I 

110 

69-8 

— 

— 

6-2 

37-al 

28.       ,.     II 

10-6 

67-2 

— 

— 

5-4 

32  41 

99.  Mutton-fat 

9-2 

68-4 

— 

— 

8-3 

49&I 

30.  Lard     

110 

69-8 

16-5 

70-9 

10-8 

04-^ 

n  we  compare  these  results,  we  see  that  the  agreement  between  the  diffi 
calculated  iodine  values  is  fairly  satisfactory  iu  the  case  of  almond,  earthnut, 
mai/e  (III.),  sesame,  mustard  husk,  rape  (1.)  and  Japanese  rape  oils. 

The  Maumeue  values  of  the  cottonseed  oil  are  too  high,  which  was  also  tho 
with  the  fatty  acids.     .-Ml  the  specimens  of  rape  oil  were  not  less  than  three  y 
old,  whilst  the  poppy  oil  was  more  than  six  years  old.    This  is  probably  the  causo^ 
the  Maumeuii*  figures  l>eing  too  high. 

The  figures  given  by  the  linseed  oils  were  invariably  loo  low,  but  it  is  inw^res 
that  lUe  results  obtained  with  the  98  per  cent,  acid  approximated  more  nearly  to 
truth.    It  is  not  improbable  that  complete  proportion  between  the  bromine 
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Maatuene  figures  of  uooxidi/ed  oils  might  be  obtained  by  the  use  of  monohydrated 
Bulpburic  acid. 

These  results  also  ooufirm  those  given  in  Table  III.,  and  show  that  the  oils  are 
affected  to  a  much  greater  extent  than  their  fatty  acids  by  the  strength  of  the 
Bolphnric  acid.  In  the  case  of  the  boiled  oils  the  Maumene  results  cannot  be  alto- 
gether trusted.  On  the  addition  of  the  acid,  tho  entire  amount  of  oil  formed  a  clot 
round  the  thermometer,  and  it  required  very  ugorous  stirnng  to  break  up  the  mass, 
whilst  even  then  the  mercury  rose  but  slowly. 

An  analogous  behaviour  was  observed  in  the  case  of  the  two  saaiples  of  tung  oil, 
of  which  No.  1  was  Mr.  Jenkins's  sample,  and  No.  2  was  given  me  by  Mr.  Kowland 
Williams.  This  curious  property  of  tuug  oil  has  already  been  noticed  by  Mr.  Jenkins 
(Akalyst,  1S98,  xxiii.,  114).  The  second  sample  was  thatexaoainedby  Mr.  Rowland 
Williams  {J(ntm.  Soc,  Chem,  Ind.,  1900.  301). 

The  samples  of  cod-liver  oil  and  wbale  oil  were  both  old,  aud  it  is  not  surprising 
that  the  Manmen^  figures  are  too  high.  The  results  obtained  with  the  samples  of 
oastor  oil,  butter,  muttoo'fat  and  lard  show  an  excess  over  the  bromine  thermal 
figures,  as  was  also  noticed  with  their  fatty  acids.  In  certain  instances  the  rise  of 
temperature  with  the  lower  strength  of  acid  was  proportionately  greater  than  with 
the  higher  strength.  I  am  unable  to  offer  a  satisfactory  explanation  for  this,  except 
that  the  greater  proportion  of  water  in  the  lower  strength  of  acid  may  have  an 
influence  on  some  secondary  hydrolysis  of  the  sulphonated  product. 

To  summarize  the  foregoing  results : 

1.  The  Maument-  figure  determined  by  the  method  described  above  is  in  direct 
proportion  to  the  bromine  thermal  value  of  the  fatty  acids  of  most  unoxidized  oils. 

2.  Castor  oil,  and  apparently  butter  and  animal  fats  rendered  at  a  high  tempera- 
ture, form  exceptions  to  this  rule. 

3.  This  relationship  also  applies  to  the  glycerides,  though  these  appear  to  be 
more  influenced  by  atmospheric  oxidation  than  their  fatty  acids. 

4.  The  strength  of  the  sulphuric  acid  has  a  great  influence  on  the  proportional 
results  obtained  with  the  glycerides,  and  even  with  08  per  cent  sulphuric  acid  the 
Maumen6  Bgures  of  unoxidized  linseed  oils  are  too  low. 

o.  This  modification  of  the  Maumene  test  may  be  found  useful  in  determining 
the  degree  of  oxidation  of  fats  and  oils,  inasmuch  as  the  figure  becomes  greater  with 
the  decrease  in  the  iodine  value. 

In  conclusion,  I  have  to  express  my  best  thanks  to  Mr.  Rowland  Williams  for 
samples  of  linseed  and  boiled  linseed  oil,  maize  oil  (II.  and  III.),  and  tnng  oil  (II.), 
to  Mr.  Jenkins  for  the  sample  of  tung  oil  (I.),  and  to  Mr.  Bkertchly  for  checking  the 
ttaodardi/ation  of  my  tubes. 


Discussion. 

Mr.  Jenkins  said  that  a  weak  point  of  the  Maumene  test  hitherto  had  been  that, 
ia  the  case  of  oils  like  linseed  and  fish  oils,  some  method  of  dilution  was  necessary  to 
prevent  foaming  over,  and  the  dilution  of  these  oils  led  to  results  which  were  not 
easily  comparable  with  those  given  by  the  non-diluted  oils.  This  weak  point 
Mr.  Mitchell  had  met  by  the  dilution  of  all  oils  alike.     A  further  advantage  of  the 
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method  now  described  was  apparent  when  the  figures  were  compared  with  some 
results  given  in  a  paper  which  he  (Mr.  Jenkins)  had  read  in  1897  before  the  Society 
of  Chemical  Industry,  when  about  a  do;;en  oils  were  compared  with  regard  to  their 
Hiibl  values,  bromine  temperature  reactions  (calculated  to  iodine  values)  and  specific 
temperature  reactions,  the  latter  being  the  results  of  the  Maumenc*  test  compared 
with  the  rise  of  temperature  given  by  water  under  the  same  conditions,  the  latter 
being  taken  as  llX).  It  will  be  seen  that  in  the  case  of  such  non-drying  oils  as  neat*8- 
foot  oil  and  olive  oil  the  figure  for  specific  temperature  reaction  was  only  about 
1*2  times  that  of  the  Hiibl  figure  ;  but  as  one  approached  the  drying  oils  the  increase 
of  the  Hiibl  figure  was  accompanied  by  a  much  greater  rate  of  increase  in  the 
Maumene  figure,  the  ratio  then  becoming  more  nearly  2.  One  of  the  interesting 
points  of  the  present  paper  was  that,  with  this  new  method  of  applying  the  test,  such 
differeaoes  of  ratio  largely  disappeared.  Possibly  in  the  earlier  methods  the  actual 
rise  of  temperature  with  the  drying  oils  was  so  great  as  to  induce  secondary  reaotiona 
evolving  more  heat,  whereas  in  Mr.  Mitchell's  experiments  the  oils  were  so  largely 
diluted  with  the  carbon  tetrachloride  as  to  prevent  this  undesirable  secondary  rise  of 
temperature.  The  author's  results  with  tung  oil  were  especially  interesting.  With 
the  tung  oil  (I.),  when  93  B  per  cent,  acid  was  used,  the  rise  of  temperature  was  12*6'^ 
whereas  when  the  acid  was  97*8  per  cent,  the  rise  of  temperature  was  33*9'.  It  was 
also  peculiar,  inasmuch  as  the  iodine  value  calculated  from  the  bromine  thermal  h 
Taiue  was  considerably  lower  than  the  iodine  value  calculated  from  the  Maumene  ( 
figure.  On  the  other  hand,  in  the  case  of  tung  oil  (II.),  the  calculated  iodine  value 
from  the  sulphuric  acid  test  was  much  lower  than  that  from  the  bromine  thermal 
value. 

Mr.  HEHNKit  said  that,  it  being  estabhshed  that  bromine  was  simply  added  on. 
and  that  the  heat  of  bromination  was  simply  the  heat  of  combination  of  certeJnly  ^ 
two,  and  sometimes  four,  or  even  six,  atoms  of  bromine,  it  seemed  to  him  that  the  H 
procesB  might  ho  regarded  as,  generally  speaking,  a  uniform  additive  process ;  and 
seeing  that  in  most  coses  the  rise  of  temperature  with  sulphuric  acid  agreed  fairly 
well  with  the  bromine  thermal  value,  it  seemed  as  though  the  ordinary  action  of 
sulphuric  acid  ujjon  an  oily  solution  was  simply  a  sulphonation  process.     Coming  to  H 
the  oxidized  oils,  there  was  something  further  to  be  considered.    The  oil  contained  an  V 
additional  quantity  of  oxygen,  which  the  sulphuric  acid  displaced,  itself  adding  OD 
and  forming  a  sulphonated  oil.  while  at  the  same  time  water  was  formed,  which 
increased  the  rise  of  temperature;  so  that  in  the  case  of  an  oxidized  oil  the  rise  of 
temperature  produced  by  the  action  of  sulphuric  acid  was  considerably  increased. 
Similarly,  there  was  a  largely  increased  rise  oi  temperature  in  the  case  of  many  oils 
which  were  of  the  nature  of  hydroxy  compounds.     The  constitution  of  tung  oil  wa« 
peculiar.     It  had  no  oleic  acid,  or,  if  any,  very  little  ;  but,  ou  the  other  hand,  it  oon-i 
tained  another  unsatmated  fatty  acid,  which  orystalhzed  in  a  magnificent  manner,! 
and  which,  he  thought,  probably  contained  throe  atoms  of  oxygen.     It  was  quil 
certain  that  these  Japanese  wood  soils  differed  considerably  from  one  another.     Atu 
all,  when  it  was  recognised  that,  by  reason  of  slight  oxidation  or  of  the  age  of  tb* 
oU,  the  factors  were  in  some  cases  deeply  influenced  by  the  strength  of  the  sulphi 
ooid  employed,  the  analyst  would  naturally  consider  that  probably  he  would  not 
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muoh  advantage  from  a  reaotion  of  this  kind  in  dealing  with  an  oil  the  constitution 
of  which  might  be  quite  unknown  to  him.  The  scientific  chemist,  however,  would  not 
contemplate  all  these  reactions  merely  with  regard  to  the  assistance  they  might  afford 
him  in  his  business,  but  would  probably  look  deeper  into  the  question,  and  he 
(Mr.  Hehner)  personally  felt  indebted  to  the  author  for  the  addition  to  knowledge 
that  resulted  from  this  work. 

Mr.  MiTCHELiv  said  that  in  diluting  with  olive  or  any  other  oil  one  could  never  be 
quite  sure  about  the  oil  used.  Ellis  bad  pointed  out  some  fifteen  years  ago  that  if  the 
rise  of  temperature  was  above  (>0'  C.  it  was  perfectly  impossible  to  get  concordant 
results,  and  his  (Ellis's)  attempts  had  all  been  directed  towards  keeping  the  rise  of 
temperature  below  60".  It  might  be  mentioned  that  the  use  of  the  particular  form  of 
tube  now  described  did  not  seem  to  be  absolutely  essential.  He  had  made  experi- 
ments with  an  ordinary  boiling  test-tube  packed  inside  a  beaker  with  asbestos  woolj 
the  bromine  thermal  factor  of  this  being  determined  ;  and  provided  the  loss  of  heat 
was  not  too  great,  or  was  taken  into  account,  this  arrangement  answered  just  as  well 
fts  the  vacuum-jacketed  tube.  In  the  case  of  tung  oil  some  difficulty  was  experienced 
owing  to  the  clot  which  it  formed  with  sulphuric  acid.  It  was  necessary  to  stir 
vigorously  for  four  or  five  minutes,  and  even  then  one  could  not  be  quite  sure  that  the 
fall  rise  of  temperature  was  obtained. 


ARSENIC  ESTIMATIONS  SELATING  TO  MALT-KILNS. 

By  T.  Faikley,  F.I.C. 

(liead  at  the  Meeting,  April  3,  1901.) 

As  one  result  of  the  close  attention  and  supervision  which  has  lately  been  given  to 
materials,  etc..  relating  to  the  malting  and  brewing  industries,  the  occasional  presence 
of  arsenic  in  malt  has  been  established.  This  arsenic  has  been  traced  by  a  number 
of  persons  (Thomson  and  others]  to  the  fuel  used  in  kilning  the  malt,  and  in  con- 
sequence, in  many  cases,  fuel  practically  free  from  arsenic  has  been  sought  for. 

Having  occasion  to  inspect  same  malt-kilns,  it  struck  me  that  where  an  impure 
fuel  had  been  used  for  a  length  of  time  the  change  to  an  arsenic-free  fuel  might  not 
give  the  security  from  contamination  of  the  malt  which  would  be  expected. 

When  one  considers  how  readily  arsenical  vapour  is  condensed  on  any  surfaces 
colder  than  itself,  the  walls  and  floors,  etc.,  of  malting-kilns  might  be  expected  to 
&bow  arsenic  in  the  dust  deposited  on  them  where  an  arseniferous  coke  has  been 
used.  I  have  been  greatly  surprised  at  the  comparatively  large  proportions  of 
arsenic  which  I  have  found  under  these  circumstances. 

The  tiles  forming  the  floor  of  the  malting-kiln  and  the  walls  aI>ove  and  below  the 
malting-floor  act  as  condensing  surfaces  for  the  arsenical  vapours  given  off  from 
impure  fuel,  and  the  arsenic  appears  to  accumulate  on  them,  so  that  the  effect  of  the 
minute  proportion  of  arsenic  in  the  fuel  may  be  greatly  magnified. 

At  first  this  condensing  action,  so  far  as  it  protects  the  malt  from  contamina- 
tion, may  be  beneficial.     After  a  time,  given  walls  and  tiles  already  charged  with 
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krsenic,  it  is  obviously  futile  to  change  from  an  impure  to  a  pare  fuel  so  long  as  tne 
^tiles  and  aurfaocs  through  or  over  which  the  products  of  combustion  must  pass,  on 
their  way  to  the  malt,  are  hea\ily  charged  with  arsenic. 

Some  of  the  older  tiles  are  unglazed  and  porous.  In  these  the  arsouicai  vapour 
has  penetrated  into  the  mass  of  the  tile.  Thus,  in  tiles  weighing  a)>out  13  pounds, 
and  measuring  about  1  foot  square,  I  have  found  from  109  to  3G  grains  of  arsenic 
trioxide.  It  is  evident  that  such  tiles  shouid  be  at  once  removed  from  the  floor  of 
the  kiln. 

Glazed  tiles  ditler  iu  the  perfection  of  the  glazo,  according  to  age  and  manofac- 
ture.  In  these  I  have  found  from  2/i  grains  of  arsenic  trioxide  down  to  none — that 
is,  when  the  dust  adherent  chiefly  to  the  lower  surface  of  the  tiles  bad  first  been 
removed.  In  my  opinion,  tiles  in  which  the  ai'senic  has  penetrated  into  the  mass  of 
the  tile  should  in  every  case  be  removed. 

In  all  cases  where  impure  fuels  have  been  used  there  cannot  be  too  much  o&re 
taken  to  remove  all  dust  from  tiles,  floors,  walls,  crevices,  etc.,  and  only  when  this 
precaution  is  taken,  and  now  tiles  put  in  the  floors  where  necessary,  can  the  matt  be 
protected  from  contamination  by  the  change  to  a  pure  coke  or  fuel. 

The  proportion  of  arsenic  iu  some  of  the  dust  adherent  to  the  tiles  is  extra 
ordinar)',  ranging  from  1  down  to  0'2o  per  cent,  of  the  weight  of  the  dust.  The 
amount  in  the  dust  adherent  to  the  walls  is  much  less,  from  006  down  to  0*0025  per 
oent. 

As  the  malt  is  only  exposed  for  a  limited  time  to  the  kilning  process,  the  arsenic, 
where  present  in  malt,  is  generally  external,  and  can  be  removed  by  careful  clraning 
and  brushing,  etc.,  of  the  malt.  Thus,  the  dust  from  the  malt-screening  machines 
contains  arsenic  frequently  where  none  can  be  found  in  the  cleaned  malt.  At  the 
same  time,  it  is  suflliciently  obvious  that  it  is  not  right  to  trust  to  any  merely 
mechanical  process  being  carefully  carried  out  perfectly,  where  such  a  dangerous 
substance  as  arsenic  in  a  food,  or  article  used  in  the  preparation  of  food  or  drink,  is 
concerned.  The  malt-screening  process,  however  good  in  itself,  was  never  intended 
to  deal  with  such  a  serious  problem  as  the  removal  of  arsenic  from  the  malt. 

Mkthodb  of  AN.\i.v8ia. 

The  Tiles. — These  were  broken  up  and  roughly  pounded,  then  a  smaller  portion 
finely  pounded  and  2  to  o  grammes  treated  with  20  to  50  c.c.  25  per  cent,  sulphuric 
acid.  In  the  older  tiles  there  is  calcium  carbonate,  and  when  the  effervescence  due 
to  this  has  ceased  the  material  is  heated  one  to  two  hours  on  the  water-bath. 

Afterwards  the  volume  of  the  liquid  with  the  powder  in  suspension  is  made  up 
to  50  or  100  c.c,  and  a  measured  portion  of  this  put  into  the  Marsh's  apparatus.  Id 
this  about  2  inches  of  the  exit  tube  was  heated  to  redness  for  thirty  minutes.  Dy 
comparison  with  a  standard  set  of  mirrors  from  known  amounts  of  arsenic  an 
approximate  estimation  of  the  arsenic  in  thf>  tile  is  quickly  mode. 

For  the  gravimotric  estimations  10  to  20  grammes  of  the  fluely-pounded  tile  was 
treated  and  dit>tiiled  with  pure  hydrochloric  acid  with  the  additioa  of  fen-ous  chloride, 
until  no  more  arsenic  chloride  came  over.  The  arsenic  precipitated  as  sulphide  wm 
collected,  dried,  and  weighed.     It  was  completely  soluble  in  dilute  ammonia. 
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The  I>u8ts. — One  to  6  grammes  were  treated  with  from  10  to  50  e.c.  of  atrong 
sulphuric  acid  and  about  30  e.c.  nitric  acid  1'42  Bpecific  graWty.  When  the  organic 
matter  was  oxidi/ed  and  the  nitric  acid  boiled  off,  the  liquid  was  allowed  to  cool, 
diluted  and  boiled  to  drive  off  oxides  of  nitrogen,  and  finally  cooled  and  made  up  to 
oO  to  100  e.c.  A  fraction  of  this  liquid  was  taken  for  the  Maish'a  test  to  bring  the 
amount  of  arsenic  witbin  the  range  of  the  mirrors. 

For  the  gravimetric  tests  5  grammes  of  each  dust  was  distilled  with  HCl  as 
|}efore,  and  the  estimation  finished  as  with  the  tiles. 

I  have  found  it  difficult  to  obtain  pure  sulphuric  acid  capable  of  standing  a 
prolonged  Marsh  test.  For  those  who  have  similar  difficulty  the  following  method 
of  purification  may  be  recommended. 

Many  years  ago  T  found  that  sulphuric  acid  distils  quietly,  like  alcohol  or  water, 
in  presence  of  alkaline  bisulphates,  and  Maxwell  Lyte  and  others  showed  that 
arsenic  in  the  form  of  arsenic  acid  is  not  volatile  with  sulphuric  acid. 

A  convenient-sized  retort  is  about  half  filled  with  commercial  "  pure"  sulphuric 
acid,  to  which  has  been  added  26  to  30  per  cent,  of  sodium  or  potassium  bisulphate, 
or  proportionately  lees  sulphate.  To  this  ia  added  potassium  permanganate  or 
bichromate  in  small  quantity  to  secure  complete  oxidation  of  any  arsenic  that  may 
be  present.  Heat  is  applied  by  means  of  a  gauze,  rose,  or  ring  burner,  and  the  whole 
arrangement  carefully  screened  from  draughts,  which,  cracking  the  hot  glass,  are 
almost  the  only  source  of  danger.     About  two-thirds  of  the  acid  may  be  distilled  over. 

If  potasBium  bichromate  be  used,  then  gradually  an  anhydrous  chromium 
sulphate  is  formed,  which,  settling  at  the  bottom  as  a  heavy  powder,  causes  bump- 
ing, necessitating  the  use  of  a  ring  burner. 

If  this  method  be  used  to  purify  ordinary  commercial  acid,  ammonium  sulphate 
may  be  added  in  place  of  other  alkaline  sulphate,  and  acts  like  them.  It  also  reacts 
with  and  destroys  any  oxides  of  nitrogen  that  may  be  present,  after  which  the 
oxidizing  agent  may  be  added. 


Malt-Kilns. 

Percent^iges  of  Arsentc  Trioxidc  in  Tiles  ami  IHtsta, 

L  Floor  tiles,  unglaised :  0-12;  0*064;  004. 

B.      ,,       „      glazed  and  cleaned :  0-03;  0-02;  0-02;  0*01;  0-003;  none. 

C dust  from  under  surface :  1*0;  0-8:  0-75;  0-7;  0*3;  0*2. 

D.  Malting-roora,  dust  from  walls  above  floor :  0-06  ;  004  ;  003o  ;  0-03 ;  0-02. 

B.  Chamber  or  space  below  malting-room,  duet  from  walls,  etc.  (often  chiefly  culms) ; 

005;  0035;    0-03;  0025;   0012;  0008;   0-007 ;    0*004;   00025.     The  dust 

giving  0*004  per  cent.  As^O,,  was  sifted  to  separate  culms,  and  the  fine  dust 

then  gave  0*07. 
P.  Malt  screening  machines,  dust  oontaiuiug  much   organic  matter :   0*01  ;    0004 ; 

0-0016. 
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Some  of  the  above  ostimationB  were  repeated  gravimetrically,  with  the  reeults 

Gnvinietrio  Tevt  Mirror  Teat 
As.S(,  Gnunmea.     Ad^Oj,  %  ^f^fi^X 

10  grammes  gave  00128  010  0-12 

20        ,,  „     00179  0072  0(H>4 

6        „  „     0-0659  106  100 

5         „  „     00465  0-74  0-«0 

5         „  „      00464  0-74  0-76 

5        ..  ..     0-0410  0-66  0-70 


A.  Tiles 
C.  Dusts 


I  hope  these  results  may  prove  useful  to  maltsters  and  others  interested  in 
helping  them  to  avoid  a  possible  source  of  danger — even  where  a  pure  fuel  is  now 
adopted. 

Mr.  A.  6.  Shepherd,  B.Sc,  has  assisted  me  in  the  analytical  work  in  this  paper, 
and  I  have  pleasure  in  stating  that  my  best  thanks  are  given  to  him. 

Discussion* 

Mr.  Baker  said  that  he  had  recently  examined  several  samples  of  dust  collected 
from  malt-houses  of  the  more  modern  type*  in  which  the  heated  air  was  diffused  by 
means  of  a  "  baltie  plat«  "  fixed  above  the  fire  and  underneath  the  maltiog-tloor.  ^ 
The  fuel  used  would  be  coke,  or  a  mixture  of  anthracite  and  coke,  or  if  coal  only  were  ■ 
used  the  kilning  operation  would  in  some  cases  be  concluded  with  a  small  quantity 
of  foundry  coke  to  "  finish  off  the  goods."    The  average  quantity  of  arsenic  present 
in  the  dust  from  different  parts  of  the  kiln  was  about  ](  of  a  grain  per  pound.     The 
dust  which  collected  underneath  the  baffle  plate  seemed  to  be  very  rich  indeed  in 
arsenic,  containing  from  l\  to  2  grains  per  pound.    On  the  top  of  the  baffle  plate  a    < 
large  quantity  of  malt  coombs  and  dust  collected,  and  these  were  oomparativelyfl 
poor  in  arsenic.     When  the  malt  came  off  the  floor  it  was  subjected  to  a  process  of  ^ 
screening.     In  the  case  of  malt  of  very  good  quality  containing  in  the  finished  state 
not  more  than  ^^^  grain  of  arsenic  per  pound,  the  coombs  from  the  last  screen  wotild 
contain  as  much  as  ;('^  grain  of  arsenic  per  pound.     With  regard  to  the  question  of 
whether  bmshing  would  remove  arsenic  from  malt,  he  thought  that  when  a  large 
quantity  of  arsenic  was  present  possibly  a  portion  of  it  might  be  removed  in  this  way, 
but  that  when  the  quantity  of  arsenic  was  small — say  ^J^  <^^  jijj  grain  per  pound — 
it  made  absolutely  no  ditVerence  whether  the  malt  was  brushed  or  simply  cleaned  in 
the  ordinary  way. 

Mr.  Faiklf.v  said  that  the  older  kilns  consisted,  as  it  were,  of  one  room  on  ll 
top  of  another,  the  upper  room  having  the  malting-floor,  while  the  lower,  which  hi 
very  tliick  walls,  contained  the  fireplaces,  the  products  of  combustion  passing  upwiudi 
through  tunnels  in  the  side  walls.     The  sample  of  dust  that  contained  1  per  oont. 
arsenic  was  from  one  of  the  modern  arrangements,  while  that  which  contained  0*8  per 
oenl.  was  from  an  old-fashioned  kiln. 
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THE  GUTZEIT  TEST  FOR  ARSENIC.  . 

By  F.  C.  J.  BiBD. 

(Head  at  the  Meeting,  April  3,  1901.) 

The  Guczeit  method  of  detecting  arBenic,  like  chat  of  Marsh,  depends  primarily  on  the 
formatioQ  of  arsine  by  the  action  of  nascent  hydrogen  generated  from  zinc  and  hydro- 
chloric or  sulphuric  acid  in  contact  with  the  arsenic-containing  substance.  Originally 
the  arsine  was  allowed  to  act  on  either  nitrate  of  silver  or  mercuric  chloride  paper ; 
bat  80  many  objections  apply  to  the  use  of  the  former,  that  latterly  the  term 
"Gutzeit's  test  "  has  come  to  be  associated  with  the  employment  of  mercuric  paper 
only,  on  which  arseniuretted  hydrogen  produces  a  yellow  stain.  The  convenience  and 
limpUcity  of  this  test  would  doubtless  cause  it  to  be  far  more  generally  employed 
were  it  not  for  the  occasionally  uncertain  and  misleading  nature  of  its  indications. 

The  chief  objections  to  the  method,  as  ordinarily  carried  out,  may  be  summarized 
aa  follows ; 

1.  It  is  not  absolutely  negative.  Traces  of  arsenic  associated  with  such  sub- 
stances  as  certain  coal-tar  colours,  compounds  reducible  by  nascent  hydrogen,  soaps, 
etc.,  or  existing  as  arsenates  in  very  small  proportion,  may  escape  detection. 

2.  I!n]os8  the  state  of  oxidation  of  the  arsenical  compound  is  known,  it  fails  as 
approximately  quantitative  method ;  for  any  attempt  to  deduce  the  amount  of 
nic  present  from  the  depth  of  the  stain  is  likely  to  result  in  error,  on  account  of 

the  fact  that  arsenates  yield  a  much  paler  stain  in  a  given  time  than  arsenites.  The 
intensity  of  the  stain  is  also  influenced  by  the  degree  of  humidity  of  the  mercuric 
chloride  paper.  Water,  especially  when  warm,  dissolves  the  stain  completely,  leaving 
the  paper  white  ;  dampness  and  extreme  dryness  of  the  mercuric  chloride  paper  are 
alike  prejudicial  to  the  production  of  a  stain  of  correct  intensity. 

3.  Stains  which  either  resemble  or  may  mask  or  deepen  a  true  arsenical  stain 
&re  produced  liy  the  hydrides  of  phosphorus,  sulphur,  and  antimony.  Sulphuretted 
hydrogen  (and  also  selenium  hydride)  can  be  absorbed  by  lead  acetate  solution  ;  but 
pbospboretted  hydrogen,  always  a  possible  impurity,  passes  through  the  liquid,  and 
links  the  mercuric  chloride  paper  full  yellow.  Acid  cuprous  chloride  solution  was 
iTied  as  an  absorbing  agent  for  this  interfering  compound,  liut  proved  unsatisfactory. 
Antiinoniuretted  hydrogen  gives  a  yellowish-brown  to  full  hrown  and  black  coloration, 
which  gradually  fades  on  exposure  to  air.  When  dealing  with  colourless  inorganic 
ults,  Bucb  as  phosphate  of  soda,  etc.,  oxidation  by  iodine,  bromine,  or  permanganate 
U  an  effective  safeguard  against  both  phosphine  and  hydric  sulphide  ;  but  with  some 
organic  substances  cither  the  halogen  is  absorbed,  or  the  permanganate  reduced, 
almost  indefinitely  ;  and  as  with  an  excess  of  either  oxidising  agent  the  presence  of 
Arsenic  may  be  completely  masked,  preliminary  oxidation  has  but  a  limited 
application. 

1.  No  simple  method  has  hitherto  been  described  either  of  distinguishing  between 
arwoical  and  interfering  stains,  or  of  demonstrating  the  real  nature  of  a  supposed^ 
Areenioal  stain. 
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From  the  foregoing  considerations  it  is  evident  that  the  Gutzeit  test  in  its  p 
forna  is  at  best  but  a  preliminary  test,  not  admitting  of  even  approximately  accura 
quantitative  deductions  (excepting  in  a  few  special  instances),  and  occasionally  lia 
to  mislead  on  account  of  the  uncertainty  of  the  ahsence  of  phoRphoretted  compound© 
(especially  in  coloured  substances),  or  of  traces  of  sulphuretted  hydrogen  unabsorbe< 
by  the  lead  acetate  during  a  sudden  rush  of  gas.     On  the  other  hand,  if  the  difliculti 
mentioned  could  be  satisfactorily  overcome,  the  tost  itself  offers  several  obvio^ 
advantages. 

If  uniform  results  are  to  be  always  obtained  with  tests  like  those  of  Marsh  ai 
Gntzeit,  it  is  essential  that  the  evolution  of  arsine  take  place  under  fixed  and  const 
conditions.     The  rate  of  formation  of  arsine  appears  to  be  regulated,  firstly,  by 
concentration  of  the  arsenical  solution,  and,  secondly,  by  the  energy  of  the  reaoti< 
between  the  zinc  and  acid,  this  latter  being  dependent  on  the  strength  of  the  dilut 
acid,  and  especially  on  the  temperature  of  the  liquid.     It  can  be  easily  demonstrata 
that  in  similar  solutions  100  square  centimetres   of  mercuric  chloride  paper  j 
coloured  to  a  full  yellow  by  1  milligramme  .^8^0^  by  the  Gutzeit  reaction  in  a  I 
minutes,  whilst  the  same  effect  is  not  produced  on  I  square  centimetre  by  i%  mil 
gramme  As^O^  in  less  than  ten  minutes  or  more,  all  other  conditions  being  preci 
equal.     So  also  in  the  Marsh-Berzelius  test,  when  the  time  limit  is  half  an  hour, 
is  generally  noticed  that  the  greater  part  of  the  arsenic  is  deposited  during  the  seooi 
fifteen  minuteK,  when  the  liquid  in  the  generating  flask  has  become  warm  and  t 
chemical  action  energetic.     Uniformity  of  conditions  would  therefore  appear  to 
best  insured  by  :  (a)  The  complete  solution  of  a  given  weight  of  zinc  in  a  given  ti 
{b)  the  maintenance  of  a  constant  temperature  in  the  generating  flask  ;  and  {c) 
limitation  of  the  volume  of  the  solution  in  the  generating  Hask  to  a  given  qaantil 
I  have  accordingly  taken  4  grammes  of  zinc,  completely  dissolved  in  fifteen  mtoa 
at  the  boiling  temperature  of  a  liquid  measuring  not  more  than  100  c.c.,  as  the  ba 
of  a  satisfactory  method  of  conducting  the  Gutzeit  test,  and  have  found  the  sa 
principle  of  reaction  at  a  boiling  temperature  to  apply  equally  well  to  the  Man 
Berzelius  method. 

The  apparatus  employed  for  this  modification  consists  of  a  flat-bottomed  150  c 
flask,  furnished  with  a  small  upright  reflux  condenser  and  a  10-inch  thistle  funnel,  abo 
which  is  supported  a  tap-separator  for  the  regular  supply  of  acid  to  the  flask.    The  e; 
tube  of  the  condenser  is  curved  over,  and  passes  into  a  small  wash-bottle  containi 
10  per  cent.  lead  acetate  solution,  whence  a  suitable  tube  carries  the  gas  to  the  m< 
curie  chloride  paper  disc.     Four  grammes  of  arsenic-free  zinc  in  very  small  fragmea 
are  placed  in  the  flask,  together  with  the  suspected  substance,  dissolved  in  30 
water.     The  solution  is  heated  to  the  boihngpotnt  on  a  hot-plate,  and  kept  at  th 
temperature  by  a  ^mall  tlame  underneath  ;    1-0  c.c,  of  pure  hydrochloric  are   th 
gradually  run  in  by  the  tap-funnel,  a  steady  evolution  of  gas  being  maintaiaed 
adjusting  the  stopcock,  so  that  the  acid  is  supplied  in  a  regular  succession  of  dro 
The  rate  of  flow  should  be  such  that  the  whole  of  the  acid  is  delivered  in  ten  minut 
the  contents  of  the  flask  are  then  boiled  for  five  minutes  longer,  when  the  zino  y 
have  disappeared  and  the  test  may  be  considered  completed.   The  quantity  of  acid  n 
is  in  all  cases  half  the  volume  of  the  liquid  in  ihe  tlask.     Seventy  c.c.  of  beat. 
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example,  require  35  c.c.  of  acid,  all  of  which  should  be  ran  in  dnring  the  ten  minutes. 

I  Whenever  possible,  it  is  convenient  to  keep  the  volume  of  the  solution  within  30  o.c. ; 
but  with  original  weakly  arsenical  liquids,  as  beer»  the  limit  can  be  extended  to  70  o.c. 
vritboat  disadvantage. 
A  similar  arrangement  with  the  zinc,  etc.,  proportionately  increased  if  necessary, 
suffices  for  the  adaptation  of  the  same  principle  to  the  Marsh-Berzeliua  method. 
Ijyid  acetate  solution  is  more  effective  in  keeping  back  sulphuretted  hydrogen  than 
the  roll  of  dry  lead  paper  often  recommended  in  analytical  treatises.  Traces,  even, 
of  fulphuretted  hydrogen  have  a  decided  influence  on  the  appearance  of  the  Marsh- 
B6r;!QlluB  mirror,  and  to  the  presence  of  small  quantities  of  this  gas  in  the  mixture  of 
hydrogen  and  arsine,  which  have  escaped  fixation  by  the  lead  paper  roll,  I  am 
incliDed  to  attribute  the  greater  sensitiveness  of  hydrochloric  Etctd  as  compared  with 
sttlphuric  acid  when  used  in  the  Marsh-Berzellus  apparatus.  The  purest  analytical 
Bolphuric  acid  dilated  and  allowed  to  act  on  pure  zinc  almost  invarialily  yields  a  gas 
nhich  quickly  blackens  moist  lead  paper  ;  hydrochloric  acid  similarly  treated  usually 
givos  but  a  faint  reaction.  A  comparison  of  the  effect  of  the  two  acids  with  known 
quantities  of  arsenic,  the  sulphuretted  hydrogen  having  been  completely  removed  by 
lead  acetate  solution,  has  shown  no  perceptible  diH'erence  in  the  resulting  mirrors. 
Hydrochloric  acid  is,  however,  the  more  convenient  for  the  reasons  given  by  Mr. 
Otto  Uehner  some  weeks  ago  when  describing  his  admirable  method  of  applying  the 
Uarsh-Ber/.elius  process  to  the  quantitative  determination  of  minute  traces  of  arsenic. 

The  powerful  reducing  action  of  nascent  hydrogen  evolved  at  the  boiling  tempera- 
cure  of  the  Liquid  in  this  modified  Outzeit  test  renders  possible  the  detection  of  traces 
of  arsenic  in  certain  combinations  which  in  the  cold  are  liable  to  be  missed.  Under 
these  conditions  the  stain  from  an  arsenate  is  practically  identical  with  that  from  its 
equivalent  of  arseuite ;  even  ^^^  milligramme  as  arsenate  makes  its  presence  evident 
Tithin  two  or  three  minutes.  The  time  requisite  for  an  experiment  is  reduced  to 
dfteen  minutes,  and  neither  sulphurous  acid  nor  substances  themselves  reducible  by 
Qftscent  hydrogen  intexfere  with  the  formation  of  arsine.  Even  dry  precipitated 
sulphide  of  arsenic  (.^',>  milligramme)  readily  yields  its  arsenic  at  the  boiling  tempera- 
ture if  the  solution  contain  water  and  acid  only  ;  much  glucose,  however,  interferes 
with  or  entirely  prevents  reaction. 

Beer  and  similar  liqaids  require  no  preliminary  treatment.  Frothing,  often  so 
tmablesomc  with  beer  samples,  does  not  occur  at  a  boiling  temperature,  the  volatiliza- 
lioQ  and  condensation  of  the  alcohol  on  the  surface  of  the  liquid  effectually  breaking 
up  the  froth  as  it  forms  ;  2\>  to  oO  c.c.  of  alcohol  added  to  the  liquid  in  the  generating 
Huk  acts  in  a  similar  manner  with  substances  containing  dextrin,  etc.,  which  from 
the  same  cause  are  often  equally  difiicult  to  deal  with. 

The  limit  of  sensitiveness  of  the  Gutzeit  test  has  been  variously  stated. 
One-hundredth  milligramme  As^O^,  (or  considerably  less  of  arsenic  acid)  is  a  figure 
^vbich  has  been  given  quite  recently,  whilst  in  the  Analyst  for  1S91  Curtmann  states 
that  ^^gg  milligramme  in  1  c.c.  produces  a  yellow  stain  in  thirty  minutes,  and  that 
[rt^  milligramme  gives  a  barely   perceptible   stain   after  one  hour.      My  own 

rience  points  to  z.'^  milligramme  of  an  arsenate  and   .'^  milligramme  As,0^  as 

t(  the  smallest  amounts  capable  of  producing  u  distinctly  recognisable  stain  with 
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a  time  limit  of  half  to  one  hour  in  the  ordinarj'  way  of  applying  the  test.  Just, 
ever,  as  the  BensitiveneBs  of  the  Marah-BerzeliuB  method  can  he  enormously  increi 
by  contracting  the  diameter  of  the  heated  tube,  so  also  by  decreasing  the  area  of  the 
mercuric  chloride  disc  does  the  Gutzeit  test  gain  in  delicacy.  The  limit  of  sensitive- 
ness  of  the  modified  method  with  a  5  millimetre  disc  appears  to  be  ^^^q  milligramme 
As^O,;;  whether  existing  as  arsenate,  sulphide  in  an  aqueous  liquid,  or  mixed  with 
sulphurous  acid,  soap,  reducible  coal  tar  compounds,  etc.,  is  immaterial.  This 
quantity  of  arsenic,  reacting  at  a  boiling  temperature,  stains  a  5-millimetre  mercuric 
chloride  paper  disc  to  full  intensity  in  about  ten  minutes,  and  the  stain  is  capable  of 
being  identified  without  difficulty  by  two  reactions  to  be  subsequently  described 
Stains  are  ol)tainable  with  much  smaller  amounts  of  arsenic  (perhaps  ya'oo  milli- 
gramme), but  such  stains  do  not  a^mit  of  satisfactory  confirmation. 

A  small  piece  of  apparatus  useful  for  the  concentration  of  the  arsenical  si 
consists  of  a  short  piece  of  wide  glass  tube  contracted  at  one  end  to  a  diameter  of 
5  millimetres,  the  contracted  extremity  being  ground  Hat.  A  disc  of  mercuric  paper 
(filter-paper  saturated  with  6  per  cent,  mercuric  chloride  solution,  dried,  folded,  and 
cut  into  circles  with  a  suitable  cork  borer)  is  attached  to  the  ground  extremity  of  the 
tube  previously  smeared  with  thick  mucilage.  A  second  similar  tube  bearing  a  paper 
disc  is  placed  over  the  first,  the  joint  being  either  a  ground  one  or  extemporized  with 
rubber  tubing,  and  the  whole  is  surmounted  by  a  third  tube,  the  extremity  of  which 
is  drawn  out  and  curved  over  in  order  to  prevent  the  gas  from  escaping  too  freely. 
The  first  or  lower  tube,  drawn  out  below  to  a  smaller  diameter,  communicates  with  the 
lead  acetate  wash -buttle  or  bulb  previously  mentioned.  By  this  arrangement  the 
hydrogen  mixed  with  arsine  passes  through  the  pores  of  the  mercuric  paper  under 
some  pressure  and  thorough  deposition  of  the  arsenic  is  ensured  ;  the  pressure  cxistii 
in  the  apparatus  is  usually  represented  by  6  or  7  inches  of  liquid  in  the  funnel  tal 

The  absence  of  any  means  oF  demonstrating  the  true  nature  of  the  Gutzeit  stal 
has  long  been  recognised  as  the  most  fatal  objection  to  the  test.     In  order  to  remold 
this  defect  if  possible,  I  have  investigated  the  action  of  various  reagents,  and  hi 
found   that  treatment  of  the  stain   with  boiling  hydrochloric  acid  affords  a  n 
means  of  identification,  aud  that  its  arsenical  nature  can  be  subsequently  confin 
by  a  special  application  of  Bettendorff's  stannous  chloride  reaction. 

On  submitting  the  stains  produced  by  SH.^,  PH^,  and  AsHi  to  the  action  of  wal 
alone,  the  following  effects  are  observed  :  The  sulphuretted  stain  is  hardly  affected' 
cold,  but  IS  almost  entirely  dissolved  by  hot  water.     The  stain  due  to  phosphorettc 
hydrogen  becomes  of  a  paler  but  brighter  lemon  yellow  with  either  hot  or  cold  wat 
whilst  >vater  even  but  slightly  warm  washes  out  both  the  mercury  and  arsenic 
pounds  from  the  arsenical  stain.  leaving  the  paper  colourless.     The  subjomed 
exhibits  the  marked  distinction  drawn  by  hot  stroag  hydrochloric  acid  between  el 
00  mercuric  paper  due  to  sulphuretted  hydrogen,  phosphoretted   hydrogoo, 
moniuretted  hydrogen  and  arseniuretted  hydrogen  : 
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m^ 

Appeanum 
of  SUin. 

STIIOHO   HYOBOOaLOBIO  AOlDw 

m 

Cold. 

Boiling. 

8H,. 

Yellow  to  dull  brown. 

Yellow. 

Brown-yellow     to 
blackish-brown ; 
Eades   on    expoHure 
to  air. 

Stain  dissolves  slowly. 

Stain  dissolves  imme- 
diately, leaving  paper 
colourless. 

PH,. 

Bright  lemon-yellow. 

Somewhat  intensified ; 
bright  lemon-yellow. 

SbH,. 

Stain  dissolves  slowly. 

Stain   intensified ;    full 
lemon  •  yellow      to 
orange. 

Dissolves  immediately  ; 
paper  retains  a  gray 
feint 

.\8H,. 

Yellow  to  orange  and 
orange -brown. 

Stain  farther  intensi- 
fied ;  brick-red  to  deep 
red- brown. 

In  the  practical  application  of  tho  above  reactions,  the  stained  discs  of  mercuric 
chloride  paper  are  detached  from  the  tubes  by  touching  the  edges  of  the  discs  with  a 
moistened  glass  rod.  They  are  placed  in  a  watch-glass,  about  1  o.c.  of  pure  HCl  (free 
from  CI)  added,  and  the  whole  heated  over  a  flame  protected  by  an  asbestos  sheet  until 
the  acid  boils.  The  liquid  is  then  poured  off  and  rejected,  and  the  operation  repeated. 
With  j^jf  millgramme  of  arsenic,  the  first  disc  will  now  be  brick-red,  and  the  second  a 
faint  orange.  The  treatment  with  HCl  removes  the  salt  of  mercury,  which  would 
otherwise  render  the  stannous  chloride  confirmation  less  distinct.  The  discs  are  now 
wiirmed  with  J  o.c.  HCl,  and  the  arsenical  compound  dissolved  by  the  addition  of 
one  or  more  drops  of  bromine-hydrochloric  acid,  avoiding  any  large  excess.  The 
ptie  yellow  Uquid  is  poured  off  into  a  small  test-tube  3  inches  x  ;J  inch,  any  residual 
ftcid  displaced  with  one  or  two  more  drops  of  HCl,  an  equal  volume  of  30  per  cent. 
Bt&onous  chloride  solution  in  HCl  added,  and  the  contents  of  the  lest-tube  warmed, 
i»hen,  if  ^^  milligramme  arsenic  be  present,  the  characteristic  pink-brown  colora- 
tion of  BettendorflPs  reaction  makes  its  appearance  almost  immediately.  With 
f^  milligramme  these  reactions  are  very  definite,  and  the  depth  of  tint  for  that 
■quantity,  both  with  boiling  hydrochloric  acid  and  subsequently  with  stannous 
chloride,  becomes  easily  recognisable.  Phosphorus,  sulphur,  and  antimony  stains, 
when  similarly  treated,  give  negative  results.  The  bromine-hydrochloric  acid  is 
Ktrong  hydrochloric  acid  containing  sufficient  bromine  to  impart  a  deep  yoUow  colour. 
The  stannous  chloride  reagent  is  prepared  by  dissolving  30  grammes  of  crystallized 
itannous  chloride  in  150  c.c.  of  pure  hydrochloric  acid  and  boiling  down  with  a  few 
frftgtitients  of  metallic  tin  to  KM)  c.c.  It  should  remain  perfectly  colourless  when 
heated  with  an  equal  volume  of  hydrochloric  acid  and  allowed  to  stand  for  some 
time. 

The  brick-red  to  deep  red-brown  colour  produced  by  boiling  HCl  is  very 
characteristic.  Even  in  a  mixed  stain  from  ^J^y  milligramme  As^O^i  with  hypophos- 
phite  and  mach  sulphite  (the  SH;j  being  purposely  unabsorbed),  the  reddish  tint  due 
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to  arsenic  is  distinctly  perceptible,  and  the  stannous  chloride  reaction  obtainal 
without  difficulty. 

Imperfect  removal  of  mercury  salt  from  an  arsenical  stain  does  not  serious] 
interfere  with  the  stannous  chloride  reaction,  although  it  is  preferable  to  obtain 
solution  as  free  from  morcury  as  possible.  When  a  solution  containing  mercurii 
chloride  only  is  treated  -with  stannous  chloride,  a  precipitate,  chiefly  calomel,  is  pra 
duced,  which  on  subsidence  leaves  the  supernatant  liquid  perfectly  colourless.  In  th« 
presence,  however,  of  j^  milligramme  of  arsenic  in  1  cc.  volume,  the  liquid,  when 
it  becomes  clear,  is  seen  to  have  a  distinctly  ^perceptible  pink-brown  tint. 

For  ordinary  qualitative  detection  of  arsenic,  the  apparatus  employed  should 
include  some  arrangement  for  washing  the  gas  through  lead  acetate  solution,  and  the 
nature  of  the  stain  produced  should  be  determined  as  described.  The  simple  and 
ingenious  apparatus  devised  by  Mr.  C.  T.  Tyrer,  fulfils  these  conditions  admirably 
and  its  positive  indications,  confirmed  by  HCl  and  SoCl,,  may  in  all  cases  be  relief 
upon.  I  think,  however,  it  is  possible  to  go  further,  and  not  only  make  the  Gutzei 
test  conducted  at  a  boiling  temperature  a  true  negative  test  (with  some  slight  reserva 
tion,such  as  when  sulphide  of  arsenic  is  associated  with  certain  organic  substanceti 
etc.),  but  also  to  extend  its  principle  to  the  approximate  quantitative  determinati^ 
in  the  following  sense,  of  traces  of  arsenic. 

A  convenient  and  easily  recognisable  standard  of  comparison  is  afforded 
J  ^jj  milligramme  As^O^.  By  taking  an  amount  of  the  substance  under  examinat 
corresponding  to  any  standard  limit  of  arsenical  impurity  agreed  upon  for  that  auh 
stance  (such  limits,  it  is  to  be  hoped,  will  be  decided  upon  in  the  near  future  for  ftl 
the  more  important  chemicals,  food  products,  etc.).  it  appears  possible  to  say,  witi 
the  minimum  of  expenditure  of  time  and  trouble,  whether  the  limit  has  been  ex* 
or  not.  In  this  way,  with  a  limit  of  ^^  grain  per  gallon  {e.g.,  beer),  the  miniat^ 
gallon  of  70c.c.  would  be  taken  for  the  test  =  1  part  in  7  millions.  With  lOgrami 
of  material  ,^jt  milligramme  arsenic  =  1  part  in  i  million,  with  7  grammes  -j^^^^  gi 
per  j:>oiind,  with  I  gramme  1  part  in  lOO.CXX).  etc.  I  think  the  Gutzeit  test,  for  rapii 
approximately  quantitative  determinations,  such  as  the  foregoing,  has  very  conai< 
able  possibilities. 

The  apparatus  figured  opposite  has  been  devised  with  the  view  of  combining 
single  piece  the  condenser,  wash-bottle,  5-millimetre  tubes,  etc.     It  is  constnK 
entirely  of  glass,  with  ground  joints  as  shown,  and  admits  of  rapid  and  etTe< 
cleansing  by  rinsing  each  part  with  a  stream  of  water  from  the  laboratory  tap. 

The  sketch  is  almost  self-explanatory.     The  tap-funnel  shown  on  the  right*] 
side  is  for  delivering  the  acid  slowly  into  the  flask;  the  glass  cup  above  the 
is  tilled  with  water,  taking  the  place  of  a  condenser,  and  the  next  bulb  coal 
10  per  cent,  lead  acetate  solution.     The  fiow  of  acid  into  the  gently-boiling 
should  be  adjusted  by  the  stopcock  to  a  regular  succession  of  drops,  in  ordi 
maintain  a  uniform  evolution  of  gas  and  a  slight  pressure  in  the  apparatus  oql 
to  a  column  of  liquid  5  or  6  inches  high  in  the  vertical  delivery -tube.     With  tUi 
apparatus  a  third  tube  is  provided,  bearing  a  disc  of  mercuric  paper  20 
diameter,  for  use  when  the  quantity  of  araeujo  is  considerable,  as  indicated 
immediate  staining  of  the  lowest  disc. 
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Marsh's  test  has  been  shown  by  Mr,  Otto  Hehner  to  be  sensitive  to  toVo  °^  * 
milligramme  of  arsenic ;  with  Gutzeit's  the  limit  (capable  of  confiroiation)  is  reached 
iX  ,i^  This  moditied  method  has  only  been 
ipplied  to  the  detection  of  arsenic  in  chemical 
productB,  syrup,  glucose,  beer,  etc, ;  and  to  these 
duses  of  substances  alone  are  the  foregoing 
stateuients  intended  to  apply. 

I  have  ventured  to  bring  these  results  before 
tbe  members  of  this  Society,  as  my  own  experi- 
ence with  the  modifications  described  has  been 
30  favourable  that  I  felt  they  were,  at  all 
events,  worthy  of  trial  by  othei-s.  Without  any 
regard  to  the  admitted  facility  of  application  of 
the  Gutzeit  test.,  it  appeatH  to  nie  to  be  a  distinct 
advantage  to  have  at  one'B  disposal  an  alternative 
and  approximately  quantitative  method  which 
will,  with  a  moderate  quantity  of  material, 
rapidly  indicate  whether  the  arsenical  impurity 
of  a  given  subatanco  bo  near  or  far  removed  from 
ihe  limit  agreed  upon  for  that  particular  sub- 
stance I  also  trust  that  the  use  of  the  hydro- 
chloric acid  and  stannous  chloride  identification 
reactions  will  prevent  the  recurrence  of  those 
apparently  inexplicable  discrepancies  between 
the  results  of  the  Marsh-Berzelius  and  Gutzeit 
methods  which  have  been  a  not  uncommon  ex- 
perience in  the  past. 

D1HCU86ION. 

Mr.  ('haules  T.  Tyiiek  thought  that  in  Mr. 
Bird's  paper  rather  too  much  stress  had  been 
Uid  upon  the  quantitative  side  of  the  Gutssett 
test.  The  value  of  the  test  for  qualitative  pur- 
poses, however,  when  used  with  the  addition  of 
\  lead  acetate  bulb,  bad  been  recently  demon- 
ttratod  by  Mr.  William  Thomson.  He  was 
afraid  he  could  not  appreciate  the  advantage  of 
carrying  out  either  Gutzeit's  or  Marsh's  test  at 
boiling  temperature.  It  seemed  to  him  that  it 
ironld  be  quite  impossible  to  obtain  concordant 
TVMilts,  (or  an  increase  or  decrease  in  the  rate  of  heating  must  surely  give  rise  to 
dieorepancifis.  The  rate  of  evolution  of  the  gas  could  certainly  be  controlled  better 
tn  the  cold  than  at  a  high  temperature.  When  a  statement  as  to  the  quantity 
of  arvonic  present  bud  to  be  made  on  the  basis  of  a  stain,  or  of  an  unweighable 
deposit  or  mirror,  it  seemed  to  him  that  such  statemeni  ought  only  to  be  made  with 


Cup  oontAtnini^  water  ;  H,  watch* 
shaped  bulb,  acting  aa  eoinlenaer  for 
aqufiouH  va|M>ur  ;  V,  K,  iuv«rt«d  fun- 
nel, for  wnahioi;  Chv  ipu  through  Iea4 
uotitaw  Molution  in  C  ;  K,  leftd  »o«tal« 
iwper  di»c  '.  It,  ft  mm.  mercuric  chloride 
juhper  diAC!4,  fnfltciitHl  !>&■  ti^ht  at  their 
edgt^s  to  the  coDtrscUfd  extreauti«Mi  uf 
tbe  glftu-tubea  at  G. 
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the  qualification  "  approximately."  The  necessity  of  relying  upon  a  stain  or  mi 
the  intensity  of  which  might  vary  according  to  the  conditions  and  the  duration  of 
operation,  was  unfortunate;  but  where,  in  determining  minute  quantities  of  arsei 
a  stain  had  to  be  relied  upon,  a  method  recently  described  by  Dr.  Albert  Atterb 
of  Kalraar,  Sweden  [Chem.  Zcitung,  vol.  xxv.,  No.  20,  p.  264)  seemed  ca 
becoming  a  successful  rival  of  the  present  quantitative  methods.  The 
depended  on  the  fact  that  arsenious  acid,  when  heated  with  concentrated  hydi 
chloric  acid,  was  easily  volatihzed,  the  arsenious  chloride  vapour  being  resdi 
condensed  quantitatively  into  water.  This  solution  was  treated  with  nitric  acid  u 
evaporated  to  drj'ness,  when  all  the  arsenic  was  left  in  the  residue.  On  treating 
residue  with  a  hydrocliloric  acid  solution  of  sodium  hypophosphite,  and  agi 
evaporating  to  dryness,  the  arsenic  was  deposited  ou  the  bottom  of  the  basin  in  I 
form  of  one  or  more  rings  of  a  colour  varying  from  gray  to  black,  the  quantity  bei 
determined  by  means  of  a  comparison  experiment  made  simultaneously  with  a  kno 
quantity  of  arsenic.  The  process  was  capable  of  determining  with  approxiro; 
accuracy  quantities  of  arsenic  as  small  as  001  milligramme. 

Mr.  BiHO  said  that  the  difficulty  suggested  by  Mr.  Tyrer  of  maintaining 
constant  evolution  of  gas  at  boiling  temperature  did  not  really  occur  in  the  pro 
as  the  acid  was  added  in  regulated  drops,  and  the  gas  generated  under  a  ce 
pressure,  so  that  it  was  obliged  to  force  a  passage  through  the  substance  of  pap 
The  flow  of  acid  was  so  adjusted  that  a  column  of  liquid  about  1  to  fi  inches  b 
was  constantly  maintained  in  the  delivery  tube.  He  had  not  meant  to  infer  that 
sulphuric  acid  itself  contained  sulphuretted  hydrogen.  What  he  meant  was  tl 
with  the  best  samples  of  sulphuric  acid  the  gas  evolved  discoloured  lead  paper 
quickly,  which  he  did  not  find  to  be  the  case  with  hydrochloric  acid.  Ilis  contenti 
was  that  sometimes  dry  lead  acetate  paper  did  not  keep  back  the  sulphuretted  hydr 
completely,  and  then  a  trace  came  over  and  modified  the  appearance  of  the  mirroi 
the  Marsh-Berzelius  tube. 
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FOODS  AND   DRUGS  ANALYSIS 

The  Composition  of  Cofiee  f^om  the  Grand  Comoro  Island.     6.   Borl 
(Bidl  Soc.  Chhn.,  1901.  xxv.,  379.381,)— The  cotTee  plant  discovered  by  Huiubl 
mdigenous  to  this  island.     It  was  at  first  regarded  as  a  distinct  species,  and 
provisionally  by  Baillon  C.  Hmnblvtiaiui,     Froehner,  however,  does  not  admit 
and  regards  it  as  merely  a  variety  of  C.  Arabica, 

It  is  distinguished  by  the  remarkable  fact  that  it  coutains  no  caffeine,  the 
obtaining  no  trace  of  that  alkaloid  on  extracting   1  kilogramme  of   cho 
berries.     He  is  therefore  inclined  to  agree  with  Haillon  in  regarding  this  coffe« 
as  a  separate  species.     As  evidence  that  the  olimato  and  aoil  of  Grand  Comoro 
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Dd  tnflaanoed  the  compoBition  of  the  plant,  be  gives  the  following  analyses  of  the 
betries  of  C.  Ilumbloiiana  and  of  C.  Arabwa  which  bad  been  grown  in  the  island  : 


Vojf^fi 

Ciyfm 

Jfuniblotitftui. 

Ambiea. 

Per  Cent. 

Per  Cent. 

Water 

11-(J4 

974 

Ethereal  extract ... 

10-6H 

6-76 

Alcoholic  extract 

.s-42 

12-10 

Reducing  sugars 

.  -        0-KO 

0-29 

Non-reducing  sugars 

,..       ^20 

4-86 

Total  nitrogen     

...       1-50 

1-95 

Ash           

...       2-80 

3-06 

Caffeine 

..       0-00 

1-31 
G. 

A.  M. 


Determination  of  Soammony  for  Commercial  Purposes.  P.  L.  Aalanoglou. 
{Vkem.  AVus,  vol.  Ixxxiii.,  p.  IIG.}— A  weighed  quantity  of  acammony  is  extracted 
by  warming  with  ether,  several  times  in  succession,  each  extract  being  filtered  through 
flOUon-wool.  After  washing  the  filter  with  warm  ether  the  filtrate  is  treated  with 
kupentine  and  left  to  stand  for  some  hours,  whereupon  scammony,  being  insoluble 
to  tarpentine^  comes  down  as  an  oily  precipitate,  leaving  any  accompanying  gam- 
tmn%  behind  in  solution.  The  precipitate  is  washed  with  turpentine,  evaporated 
giotly  on  the  water-bath,  and  weighed.  The  insoluble  earthy  matter  is  eatimated  by 
^ng  the  filter  and  contents,  followed  by  incineration  and  weighing,  the  filter  ash 
beln^  deducted.  The  foreign  gum-resins  are  found  by  evaporating  the  ether- turpentine 
•olotiou.  C.  S. 

[This  method  seems  to  present  some  difficulties. — W.  O.J 
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Preparation  of  Chemically  Pure  Oxalic  Acid.  O.  Schmatolla.  (Apotk, 
iTot,  1901,  xvi.,  194  ;  through  Chent.  ZeiL  Rep.,  1901,  95.)— Fifty  grammes  of 
MKawcial  oxalic  acid  are  dissolved  in  100  grammes  of  absolute  alcohol  on  the 
•Cter-bath,  and  tha  solution  is  allowed  to  cool  and  settle.  It  is  filtered,  shaken 
*itb  2  or  3  drops  of  1  :  !2  sulphuric  acid,  pat  aside  overnight,  decanted  from  any 
^losit  of  sulphates,  the  spirit  distilled  off,  the  residue  dissolved  in  200  or  300  c.c,  of 
nter,  and  the  liquid  left  for  several  hours  in  the  cold.  Any  impurities  separating 
lit  heavy  oil  are  removed,  the  solution  is  filtered,  allowed  to  cryutallizc,  the  crystals 
Wing  finally  dried  at  35°  or  40^  C,  and  then  over  calcium  chloride  in  a  desaicator. 

F.  n.  L. 


On  the  Br^inl  Beaotion  for  the  Deieotion  of  Sesamtf  Oil.  A.  J.  J.  Vande- 
»ildt.  {BulL  fie  VAss.  beige,,  1900,  xiv.,  222-220.)— In  Breinl's  reaction  a  3  per  cent, 
kleoholic  kolotion  of  the  aromatic  aldehydes  7>-oxyben7.aldehyde,  vanillin,  pijieronai 
*f  hdioiropia  is  used  instead  of  furfural.  One  c.c.  of  the  reagent  is  added  to  10  c.c. 
4thi  oi1»  and  the  mixture  shaken  with  10  o.c.  of  concentrated  hydrochloric  acid,  a 
ilokt  coloration  being  obtained  in  the  presence  of  sesami!'  oil. 


190 


THE  ANALYST. 


The  author  finds  that  olive,  clove,  linseed,  almond,  arachia,  poppy,  coli 
and  neatsfoot  oil  give  slight  colorations  in  this  test,  whilst  a  very  pronounced  c 
is  given  by  liver  and  rosin  oils. 

Comparative  experiments  have  also  shown  that  the  Badouin  reaction  is 
pronounced  and  lasting  than  Breinl's  reaction.  Breiul  proposed  to  use  a  petn 
spirit  solution  of  sesame  oil,  but  the  author  states  that  petroleum  spirit  and  h 
chloric  acid  give  violet  colorations  with  vanillin  and  piperonal  by  themselves. 

The  higher  the  boiling-point  of  the  petroleum  Hpirit  the  more  pronounced 
reaction,  and  an   intense  reddish-violet  colour   is   obtained    with   petroleum 
boiling  at   130    C.     Moreover,  vanillin  hydrochloride  and  piperonal   hydroch 
have  strong  dyeing  properties,  and  wool  immersed  in  a  solution  of  them  is 
violet.     The  colour  cannot  be  extracted  with  any  of  the  ordinary  solvents, 
treatment  with  ammonia  it  changes  to  red.  C.  A». 


^kei^ 


The  Pxiriflcation  of  Phlorogluoinol,  G.  S.  Praps,  {.hner.  Ct 
xxiv.,i!70.)— In  the  determination  of  pentosans  by  distillation  with  hydrochlori* 
the  phloroglucinol  used  for  precipitating  the  furfural  must  be  free  from  diresoi 
By  the  following  method  a  product  is  obtained  giving  results  agreeing  well 
those  given  by  Merck's  phloroglucinol.  which  is  very  exi>eDsive  :  11  grammes  p 
glucinol  are  gradually  added,  with  constant  stirring,  to  300  o.c.  hot  hydroc 
acid  specific  gravity  1-06.  The  hot  solution  is  then  poured  into  enough  of  the 
hydrochloric  acid  to  make  the  volume  up  to  1,500  o.c.,  and  the  difficultly  s* 
diresorcinol  allowed  to  crystallize  out,  The  solution  is  filtered  immediately 
use.  A. 


The  Easential  Oil  of  Kuskus  Grass,     E.  Theulier.     {BulL  Soc.  Ci 
XXV,,  454-465.) — This  oil  is  obtained  from  the  roots  of  AmIro}iOfjan  niwU 
is  popularly  known  as  KuskuSy  or  Indian  dog-grass.     The  oil  extracted  ia' 
usually  obtained  by  distilling  a  mixture  of  the  grass  and  Santal-wood,  and  but 
of  the  pure  product  is  exported.  ^M 

The  chief  source  of  the  oil  sent  to  Europe  is  the  Isle  of  K^union.  HI 
from  the  tlried  roots  usually  varies  from  01  to  0*8  per  cent.,  though  in  exoejg 
cases  it  may  be  as  much  as  3  per  cent.  ^H 

The  author  has  examined  two  specimens  of  the  oil,  the  first  of  wR 
extracted  himself,  whilst  the  second  was  a  sample  of  Bourbon  oil  These  gi^ 
loLlowiug  results :  > 


Specific  gravity  at  20*  C. 
Optical  rotation  at  20*  C. 
Bctlubility  in  80  |>er  cent,  alcohol 
Total  saponification  value 
Saponification  value  of  esters  ... 
Acid  value  


1. 

tl. 

10091 

0-986 

+  35''10' 

+  28- 

1  in  1-5 

1  in  1 

44-40 

18-38 

11-90 

laia 

32-48 

C16 
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On  distillation  under  reduced  pressure  (26  millimetres)  the  following  fractions 
wero  obtained  from  200  grammes  of  the  oils  : 


Fractiou. 


I   Rotadon  !  SohibiUty  I    Total   \     Sap.         ^^^ 
Speafio  Gravity.      .  ^  20' C      »<* -^°"1»*'^      Sap.    i  Value  od  Valne, 

80p«roent.'  Value.     £tter». 


' 

<r. 

Grammen. 

I.  a)  i4U-1.55 

15-50                   <^  1 

-3no' 

IdsoI. 

22-4 

4-2 

18-2 

b)  156—170 

35-80     At  21"  C.=  0*9735 

+  2''18' 

»» 

140 

70 

70 

c)  170-185 
*/)lH.V -205 

50-15     At  20"  C.  =  10055 

+  19=54' 

lin2 

22-4 

140 

8-4 

3410     At2r  C.  =  1-0201 

+  36'2a 

1  in  1-5 

56-0 

420 

140 

if)  205—210 

16-20                 — 

+  34*8' 

linl 

98-0 

75-6 

22-4 

(/)  Residue 

19*25 

At  2V  C. 

11.  (fl)  144—154 

30-10     At  19"  C.=  0-9515 

-  5"50' 

Insol. 

16-8 

2-8 

140 

{b)  154—167 

67-50                         0-9683 

4- 0-22' 

n 

5-4 

1^ 

3-8 

(r)  167—177 

60-60     At  21' C.^  0-9992   -^SVSO' 

1  in  i 

14-0 

4-2 

9-8 

id)  177—185 

30-80     At  22-0,-1-0001 

+  51-12' 

•  1 

25-2 

9-8 

16-4 

(e)  Keaidue 

11-00 

1 

C.  A,  M. 


Kxamination  of  Commeroial  Dlastaae  for  Idquefying  Power.     O.  Barth. 

{ZeiU.  an^ew.   Ch-em,,   1901,   xiv.,  368.) — This  article  contains  an  account  of  the 

methods   adopted   for,  and   the    results   obtained    on,   examining  eight    different 

Mmples  of  German  and   French  diastase.     The   diastatic   power  was   determined 

by  the  Lintner  process  (cf.  Analyst,   1896,  xxi.,   124),  and  the  liquefying  power 

was  estimated  by  the  following  method,  also  due  to   Lintner  :    Tea  grammes  of 

&ir-dried  potato   starch  are  mixed  with  100  c.c.  of  water,  and  kept  as  a  uniform 

craam  by  repeated  agitation.      With  the  aid  of  a  wide-ended   pipette,   10  c.o.  of 

the  cream  are  measured  out  into  each  of  a  series  of  ten  test-tubes,  and  to  the 

tabes  are  added  increasing  quantities  (from  01  to  10  c.c.)  of  the  diastase  solution. 

I3iey  are  next  placed   in   a  water-bath  at  70*  C,  shaking  constantly  before  and 

daring  gelatinixation.      When  the  contents  have  become  solid,  the  tubes  are  put 

iQto  another  water-bath  maintained  at  the  temperature  at  which  liquefaction  is  to 

be  observed,  and  they  are  tiually  examined  visually  at  intervals  of  ten  minutes.     In 

this  manner  the  products  may  be  divided  into  six  classes  according  to  tlieir  appear- 

(I)  The  mass  will  not  move  on  inverting  the  tube;  (2)  it  moves  with  ditii- 

ty ;  (3)  it  moves  easily  ;  (4)  it  yields  large  bubbles  on  shaking ;  (5)  it  yields  a 

raisteot  froth ;  and  (6)  the  liquid  becomes  clear  and  deposits  starch-cellulose. 

The  effect  of  tbe  various  preparations  upon  10  per  cent,  starch-paste  was  also 

examined.     Thirty  grammes  of  starch  were  mixed  with  280  o.c.  of  cold  water  and 

10  c.o.  of  a  liquid  containing  0*25  gramme  of  diastase.    This  was  agitated,  and  raised 

to  70*  C.  for  liquefaction.     After  cooling  to  62*,  another  10  c.c.  of  diastase  solution 

wae  added,  and  the  whole  was  kept  stirred  between  60'  and  62",  until  iodine  showed 

(hot  all  starch  had  disappeared.     The  liquid  was  filtered,  and  the  dry  substance  and 

the  specific  rotatory  power  at  17*5'  determined.   The  reducing  power  of  the  samples 


.    Moe 
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was  ascertained  by  carryiag  out   Wein'B   [naltose  estimation.      DeztroBe   in  the^ 
products  of  reaction  was  tcatod  for  by  heating  20  c.c.  of  the  10  per  cent,  aolution 
with  2  grammes  of   phenylbydrazine  and   2-2  grammes  of   5  per  cent,  aoetio  acid 
on  the  water-bath   for  aeventy-five  minutes,  dextrosazoue  then  separating  as  &□«; 
yellow  needles. 

The  results  are  given  in  the  annexed  table.     It  will  be  seen  that  there  is 
conaectioa  between  the  diastatic  and  the  liquefying  power  of  the  materials. 


'     TtH 

Wltt«. 

Menik. 

R«cny. 

Befrane. 

Jeuott. 

BillAolt.   ChAix.] 

Water     

10-35 

10-47 

7-75 

11-64 

10-21 

5-17 

Dry  substance  ... 

89-65 

89-53 

92-25 

88-36 

89-79 

94-83 

Ash        

33-51 

5-C4 

17-37 

211 

7-30 

1-49 

Nitrogen.  Kjeldahl 

2-65 

1309 

6-77 

0-84 

6'05 

1-02 

0-83 

0-31 

Proteid,  N  x  0-25 

16-56 

81-Bl 

42-31 

5-25 

31-56 

6-38 

5-19 

1-93 

Diastatic  value 

8-63 

27-4 

11-5 

— 

Very 
smaJl 

Very 
Bmall 

Diastase  used  per 

100  c.c. 

0-255 

0-OBM 

0-1737 

— 

0-204 

0-5088 

Specific    rotatory 

power 

146  7 

166'1 

151-7 

Dextrose  produced 

Much 

None 

None 

Iodine  reaction  of 

diastase     solu- 

tions    

None 

Very 

Very       Blue 

Blue 

Bed 

Blue 

Blui 

liquefying  power 

faint 

faint      colour 

colour 

colour 

colour 

oobu 

ate;)^  C. 

Strong 

Strong 

Very     [ 

Diastase  used  per 

strong 

100  c.c. 

0-20 

0-20 

0-1993 

F.  H.  L. 


Determination  of  Urea  in  Urine.    A.  Braunstein.   {ZBits.physiol.  Chern.fW 
xxxi.,  381  ;  through  Ck4^i.  Zeii.  Rep.,  1901,  62.)— The  author  finds  that  the  Momi 
Bjrkjvist  method  of  estimating  urea  is  useless  when  applied  to  liquids  containing  bippui 
acid,  Bodtker's  statement  to  the  contrary  notwithstanding.     He  gives  the  foUowii 
process,  which  is  simple  and  accurate :  5  c.c.  of  urine  are  treated  with  5  e.o.  of  a  mixttii 
of  barium  chloride  and  hydroxide,  and  100  c.c.  of  alcohol-ether  (2  : 1)  are  added.     Afli 
standing  all  night  in  a  closed  Qask,  the  liquid  is  filtered,  the  precipitate  washed  six 
seven  times  with  50  c.o.  of  the  alcohol-ether,  and  the  filtrate  evaporated  at  a  terapei 
ture  not  exceeding  55'  C.    When  the  solvents  have  disappeared,  a  little  water  and 
pinch  of  magnesium  oxide  are  introduced,  and  the  whole  is  again  evaporated  till  tl 
vapours  are  no  longer  alkaline.     The  residual  liquid  (10  or  15  c.c.)  is  run  into  a  smi 
Erlenmeyer  flask,  in  which  10  grammes  of  crystalline  phosphoric  acid  have 
placed,  and  heated  in  an  air-bath  for  four  and  a  half  hours  at  a  coustant  touiporatui 
of  140*  to  145"'  C.     When  cold,  the  mass  is  taken  up  in  water,  brought  into  a  Kjeldal 
flask,   made  alkaline  with  potassium  hydroxide,  and   the   ammonia   distilled    iol 
standard  sulphuric  acid.     The  liquid  does  not  become  warm  when  made  alkaline,  : 
there  is  no  fear  of  losing  ammonia.  F.  H.  Ia 
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The  Sstimation  of  Hippuxic  Acid.  W.  A.  Gates.  {Chem.  Neica^  vol.  Ixxxiii., 
p.  121.) — The  latter  part  of  the  Bunge  and  Schmiedeberg  method  may  be  shortened 
by  taking  up  with  hot  watei*  the  residue  from  the  petroleum  ether  extractioa,  and 
titrttiDg  diiect  with  decinormal  caustic  soda,  in  presence  of  phenolphthaJein.  The 
end  point  is  very  satisfactory,  although  urinary  pigment  is  present ;  and  the  results 
agree  well  with  those  of  the  gravimetric  method.  C  S. 


A  Comparative  Method  for  Determining  the  Fusing-points  of  Asphalts. 
Charles  F.  Mabery  and  Otto  J.  Siepleln.  {Jonrn.  Amer.  Chem.  Soc,  xxiii.,  16.) — 
Since  the  fueing-points  of  asphalts  vary  with  the  conditions  of  heating,  the  following 
standard  method,  which  yields  good  comparative  results,  is  proposed  by  the  authors  : 
In  a  glycerin  bath  a  moderate-si xed  beaker  is  placed  containing  a 
narrow  beaker  closed  with  a  cork  carrying  a  thermometer.  Through 
tbe  cork  is  also  inserted  a  strip  of  metal,  A  inch  wide,  extending  to 
vi(hin  I  an  inch  of  the  bottom  of  the  beaker,  where  it  is  bent  at  right 
aogies,  the  narrow  corners  being  also  bont  upwarda.  On  the  bend 
ta  the  metal  the  section  of  asphalt  is  supported,  being  pressed 
down  on  the  sharp  corners.  The  whole  is  gradually  heated  and  kept 
at  some  convenient  temperature  (180"  C),  and  the  narrow  lieaker 
placed  in  it.  The  fusing-point  ts  taken  as  the  point  at  which  the 
Boftened  sample  just  touches  the  bottom  of  the  beaker  on  either  side 
of  the  bend.  A  metal  disc  placed  on  the  bottom  of  the  beaker 
greatly  facilitates  removal  of  the  specimen. 

The  dimensions  of  the  apparatus  used  were  as  follows :  Outside 
beaker,  width  2i  inches,  height  3i  inches  ;  inside  beaker,  width 
1|  inches,  height  4i  inches ;  length  of  lower  bend  of  support 
j  iuch ;  width  of  metal  support  I  inch  ;  distance  of  specimen 
horn  false  bottom  of  beaker  ^  inch  ;  distance  of  thermometer  from 
tpecimen  |  inch  ;  size  of  specimen  1  by  A  by  J  inch.  The  last  four  dimensions  must 
evidently  always  be  kept  constant.  Results  obtained  with  this  apparatus  do  not  vary 
more  than  2'  or  3°  at  most,  and  generally  there  is  no  variation.  A.  G.  L. 


The  Heat  Test  for  Explosives.  W.  CuUen.  {Journ.  Soc.  Chem.  Ind„  1901, 
»t^  8.) — The  frequent  irregularities  in  the  results  given  by  the  heat  test  for  explosives 
an  due  in  great  measure  to  t.he  use  of  different  grades  of  paper  to  carry  the  starch 
l^od  potassium  iodide  reagents  on  which  the  test  depends.  Moreover,  even  with  one 
particular  make  of  paper  sensitivenesB  diminishes  with  age,  especially  during  the  first 
*u  weeks  after  the  material  is  prepared  ;  but  from  that  date  onwards  its  indications 
beeome  much  more  constant.  CuUen  therefore  suggests  that  some  arrangement 
<koald  be  come  to  among  manufacturers  and  others  to  use  only  one  kind  of  paper  (as 
ii  done  by  the  War  Office),  and  to  have  it  prepared  in  batches  suflicient  to  last  several 
jeara  by  some  central  authority.  The  Government  paper  is  like  ordinary  thin  blotting, 
GO0H2  inch  thick  on  an  average,  and  weighing  in  the  air  dry  state  75  grammes  per 
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square  metre.  As  an  alternative  he  proposes  —  and  the  desirability  of  this  wu 
emphasized  by  speakers  in  the  subsequent  discussion — to  seek  some  substance  other 
thau  paper  to  carry  the  reagents,  thus  avoiding  the  presence  of  adventitious  matta 
which  may  affect  the  indicatioDS  of  the  test.  F.  H.  L 


Fluorescein  as  an  Indicator.  H.  Zellner.  (Pharnu  Ztit^  1901,  xlvi.,  100; 
through  CV«?7/*.  Zeit.  Hep.,  1901,  40.) — The  author  strongly  recommends  duoreecein 
as  an  indicator,  especially  in  determining  ammonia  when  the  reaction  is  extremely 
sharp.  It  is  often  indispensable  in  titrating  dark  or  coloured  liquids.  CarboDatoa 
do  not  interfere.  04  gramme  should  he  dissolved  in  50  c.c.  of  alcohol  and  diluted 
with  30  c.c.  of  water.  F,  H.  L 
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The  Determination  of  Copper  in  Pyrites.     O.  N.  Heidenreioh.     {Zetts,  i» 
Chem.,  lyOl,  xxxiv.,  15-17.) — The  author  recommends  the  use  of  aluminium  for  the 
separation  of  the  copper  from  iron  previous  to  electrolysis. 

Cobalt,  nickel  and  zinc,  when  present  in  small  quantity,  do  not  alTect  the  reanltA. 
since  they  are  only  partially  precipitated,  and  are  not  separated  by  electrolysis  from 
an  acid  solution.  Lead  is  deposited  as  peroxide  on  the  positive  pole.  When  not 
present  in  too  large  amount  it  also  is  without  influence  on  the  results.  Satisfacloi 
figures  are  shown  in  the  tables  giving  the  results  of  test  ezperimenta.        C.  A.  M. 

The  Separation  of  Arsenic.     M.  Rohmer.     {Berichte,  1901.  xxxiv.,  33.)— Si 
E.  Fischer  based  a  method  of  separating  arsenic  on  the  volatility  of  its  chli 
(Licbi{f*s  Anil.,  ccviii.,  l^^^),  various  attempts  have  been  made  to  replace  the  lerr 
chloride  by  another  reducing  agent,  so  as  to  overcome  the  di£Bculties  introduced 
the  necessity  of  using  so  much  of  that  salt. 

Friedheim  and  Michaelis  (Asalyst,  xx.,  235)  recommended   methyl   alco' 
whilst  Piloty  and  Stock  (Analyst,  xxii.,  297)  distilled  the  arsenic  in  a  current 
hydrochloric  acid  gas  and  hydrogen  sulphide.     The  author  objects  to  the  first  met! 
on  the  ground  that  several  distillations  are  necessary,  and  to  the  second  because 
arsenic  sulphide  must  be  freed  from  sulphur  before  weighing.     The  method  which  ha 
recommends  consists  in  distilling  the  arsenical  solution  in  a  current  of  hydrochl 
acid  gas  and  sulphur  dioxide  in  the  presence  of  a  small  quantity  of  hydrobromic 
without  which,  as  Bunsen  has  &ho9in  {Liebig's  Ann.^  cxcii.),  the  reduction  is  slow 
often  incomplete. 

The  solution  containing  the  arsenic  is  placed  in  a  500  c.c.  flask  with  a  long  n 
and  sufficient  concentrated  hydrochloric  acid  added  to  fill  the  flask  to  about  a 
of  its  volume.  One  gramme  of  hydrobromic  acid  is  then  introduced  (about  1-5  g: 
of  potassium  bromide  or  1  gramme  of  bromine  and  sulphurous  acid). 

The  flask  is  inclined  at  an  angle  of  45^  and  closed  with  a  rubber  oork,  th 
which  pass  the  delivery  tube,  and  a  tube  which  reaches  nearly  to  the  bottom  of 
flask.     The  latter  is  connected  with  a  T-piece,  through  which  a  rapid  current  d 
hydrochloric  acid  gas  and  a  slow  current  of  sulphur  dioxide  are  introduced.    Tbft 


;hhB^ 


THE  ANALYST. 


195 


tnbe  is  conducted  to  the  bottom  of  a  litre  flask  containing  300  c.c.  of  water, 
rJiich  U  cooled  in  a  freezing  mixture. 

The  distillation  is  continued  for  about  forty-five  minutes,  until  the  residue  is  only 
40  c.c.     Under  these  conditions,  OMi  gramme  of  arsenic  is  completely  expelled 
distiUation. 

For  a  gravimetric  determination  the  distillate  is  boiled  for  twenty  miuutes  under 
oondensor  to  expel  the  sulphur  dioxide,  a  current  of  carbon  dioxide  being 
•■  introduced  through  a  long  tube  passing  through  the  inner  tube  of  the 
)tor     The  arsenic  is  then  precipitated  as  sulphide,  and  weighed  with  the  usual 

ttiODS. 

It  can  also  be  determined  volumetrically  by  boiling  an  aliquot  portion  of  the 
late,  previously  diluted  with  twice  its  volume  of  water,  in  a  beaker  covered  with 
clock  glaAS,  and,  after  removal  of  the  sulphur  dioxide,  titrating  the  arsenious  acid 
ilb  >Q  iodine  solution. 

Antimony,  when  present,  is  left  in  the  distillation  flask,  and  can  be  determined 
■niphidc  after  removal  of  the  sulphur  dioxide  and  dilution.  The  precipitate  can 
completely  freed  from  small  quantities  of  sulphur  by  heating  it  for  two  hours  at 
to  230-  C.  in  an  atmosphere  of  carbon  diox.Lde.  C.  A.  M. 


Oo  the   Separation  of  Zino  from  Siokel  (and  Cobalt).     F.  F.  TreadwelL 

il  QTiorg.  C/k!"i.,  xxvi.,  104.)  — In  Zimmermann's  method  the  zinc  is  precipitated 

a  nearly  neutral  solution  of  the  chlorides,  to  which  an  excess  of  ammonium 

ranate  has  been  added,  by  means  of  hydrogen  sulphide  at  70'^  C.     Experiments 

)ttt  earned  out  to  see  whether  the  ammonium  thiocyanato  could  be  replaced  by 

Raits  of  strong  acids.     To  the  solution  oontainng  an  amount  of  oxides  of  zinc 

oickol  (as  sulphates  or  chlorides)  equivalent  to  j  per  cent,  of  the  solution, 

'or  10  drops  of  biuormal  hydrochloric  acid  and  2  per  cent,  of  ammoniuiii  sulphate  or 

ihde  were  added,  and  hydrogen  sulphide  was  then  passed  in  to  saturation  at 

CI    Tb6  precipitate  was  filtered,  washed  with  hydrogen  eiilphide  water  containing 

oeoL  of  the  ammonium  salt  and  a  few  drops  of  mineral  acid,  and  the  zinc 

led  R9  usual.     Using  ammonium  chloride  and  sulphate,  the  results  obtained 

good  as  those  given  by  ammonium  thiocyanate.     The  separation  of  zinc 

ie  also  stated  to  be  complete  in  the  presence  of  potassium  chloride  or 

BeteotioD  and  Estimation  of  Minute  Quantities  of  BCanganese.  H.  Marshall. 
Stw$,  vol  Ixxxiii.,  p.  76.) — The  author  finds  that  small  quantities  of 
BM  can  be  detected  by  gently  warniiiig  the  solution  with  potassium  or 
lium  persulphate  (the  former  being  generally  preferable)  in  presence  of  sul- 
le  or  aitno  acid,  and  one  drop  of  dilute  silver  nitrate  solution.  A  pink  coloration 
4«reloped,  even  when  the  final  volume  of  liquid  (about  \  c.c.)  contains  only 
II  milligr&mme  of  manganese.  The  reaction  is  apparently  due  to  the  forination 
ripcaition  of  silver  peroxide  derived  from  the  persulphate.  It  may  bo  utiliEed 
florimotric  test,  the  standard  permanganate  solution  used  for  comparison  being 
for  storage  to  prevent  loss  by  deposition,  and  re-oxidized  before  use.     C.  S. 
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INSTITUTE  OF  CHEMISTRY  OF  GREAT  BRITAIN  AND  IRELANDj 

We  note  that  the  ^st  examinatioD  in  the  branch  of  Biological  Chemistry  will  be 
at  the  Institute  of  Chemistry  in  October  next.  Professor  Adrian  J.  Brown  being 
examiner.    The  precise  date  is  not  yet  fixed.     The  examination  is  open  to  i 
candidate  whose  application  for  admission  bo  the  final  examination  has  been  acce| 
by  the  Council,  and  to  any  candidate  who  has  passed  the  intermediate  examini 
of  the  Institute.    It  will  extend  over  at  least  four  days,  and  may  be  theoretj 
practical,  written,  and  oral.    The  syllabus  is  as  follows  :  Biolof^cal  chemistry, 
special  reference  to  the  chemistry  and  bacteriology  of  foods,  water,  sewage, 
effluents,    and   the   practical    applications    of    biological    chemistry   to    indust 
Candidates  presenting  themselves  in  this  or  any  other  branch  of  the  final  examine 
will  be  expected  to  possess  a  general  knowledge  of  all  branches  of  chemisti 
addition  to  a  thorough  knowledge  of  the  particular  branch  selected,  and  theymui 
familiar  with  the  use  of   such    scientific  instruments   as  are  commonly  foum 
chemical  laboratories.     Any  candidate  for  the  final  examination  may  present  a 
upon  any  chemical  subject  to  which  he  has  paid  special  attention,  and  such  th( 
approved  by  the  examiners,  may  be  taken  as  part  of  the  examination.     Candic 
are  also  at  liberty  to  submit  note-books  containing  records  of  any  work  done  by 
which  have  not  already  been  inspected  by  the  examiners.     The  contents  of  note- 
will  be  taken  into  consideration. 

The  course  of  study  recommended  is  :  A  course  of  forty  to  fifty  lectui 
the  morphology  and  physiology  of  microorganisms.  Practical  work  to  inch 
(a)  Microscopy,  the  preparation,  Btaiuiug.  mounting,  drawing,  and  recognitit 
specimens ;  (b)  the  preparation  and  study  of  pure  cultures ;  (c)  the  condii< 
fermentation  experiments  and  the  study  of  chemical  changes  brought  about 
bacteria,  moulds,  yeast,  etc.  Examinations  in  the  branch  of  biological  chomisti 
the  final  examination  will  be  held  annually  in  October,  while  the  examinations  ii 
other  branches  will  be  held  in  January  and  July  as  heretofore. 


REVIEW. 

A  Short  Manual  op  Inorganic  Chemistry.    By  A,  DvvRt,  Ph.D.,  and  H.  Wi 
Hake,  Ph.D.    Charles  Griffin  and  Co.,  London.     Price  98. 

This  well-known  and  excellent  work  has  now  reached  a  third  edition.     Ifi] 
been  thoroughly  revised  and  brought  up  to  date,  and,  while  retaining  the 
features  of  the  former  editions,  has  undergone  considerable  alteration,  ohiefiy 
fiioned  by  the  arrangement  of  the  bulk  of  the  matter  according  to  the  periodic  s] 
of  classification,  and  this  has  necessitated  the  rewriting  of  a  considerable  portii 
the  work.    The  general  appearance  of  the  book  is  to  a  considerable  extent  mi 
by  the  printing,  which  in  places  might  have  been  much  better,  and  does  not  d( 
come  up  to  the  usual  standard  of  the  firm  from  which  it  emanates.  W.  J. 

ERRATUM. 
This  vol.,  p.  138,  line  10  from  bottom,  for  "300  c.c."  read  "30  c-c-" 
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THE  AERATION  TEST  FOR  SEWAGE  EFFLUENTa 

By  Samubl  KiDEAii,  D.Bc.  Loko.,  F.I.C. 

{Read  at  the  Meeting ,  April  3,  1901.) 

Tbb  value  of  periodical  detorminationa  of  the  changes  in  dissolved  oxygen  being  now 
(letierally  admitted,  a  uniform  method  of  applying  the  test  is  under  consideration* 
M&oy  outdoor  circumstances,  such  as  space  and  time,  soil,  life,  6ow,  and  wind,  cannot 
be  imitated  in  the  laboratory,  so  that  the  test  so  applied  must  always  be  to  some 
txtent  an  artificial  one. 

The  agencies  at  work  in  the  natural  puriOcation  are:  (1)  Anaerobic  and  semi- 
ftnaerobic  bacteria  effecting  hydrolytic  or  resolving  changes  without  the  presence  of 
diiaolved  oxygen  ;  (2)  aerobic  organisms,  requiring  it  and  consuming  it  in  their  life; 
{3)  algsB  and  water-plants,  living  partially  on  the  carbonic  acid  excreted  by  the 
haetaria  and  liberating  oxygen  required  by  the  aerobic  forms.  This  third  class.; 
iooftmls  the  presence  of  light,  the  other  two  work  best  in  the  dark,  so  that  the  cycle 
Afohasges  depends  on  the  action  of  the  three  classes^  but  cannot  be  well  carried  on 
ID  tbe  same  area.  In  the  deeper  layers  of  ponds  and  rivers  there  is  very  little  free 
and  the  changes  are  mainly  anaerobic.  In  the  upper  layers  oxygen  is 
absorbed  from  the  atmosphere.  If  the  organic  matter,  however,  be  60  large 
m  quantity  that  the  absorbed  oxygen  is  not  sufficient  for  the  aerobic  bacteria,  it  can 
b«  •kUpplttmented  by  the  decomposition  of  nitrates,  or  by  the  oxygen  disengaged  by 
pteo  algax  A  healthy  condition  would  be  that  the  balance  of  dissolved  oxygen- 
■hcttld  be  maintained,  so  that  the  three  classes  of  organisms  oould  work  in  their 
eecpective  zones. 

Id  examining  efHuents  as  to  whether  their  quality  is  sufficiently  good  to  allow 
Ifaam  to  be  mixed  with  the  local  river  water  without  putresoenoei  both  the  closed  and 
Um  open  t«st6  are  in  use. 

^M»  former,  introduced  by  Dr.  Dupre  in  1885,  and  now  regularly  worked  by 
Mr.  Seudder  at  Manchester,  preserves  the  liquid  in  a  full  bottle,  and  determines  the 
diisDlTml  oxygen  at  the  beginning  and  at  intervals  of  one,  two,  three  or  more  days. 
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This  ferzneatation  resemblos  that  at  the  bottom  of  rivers  and  of  deep  ponds.     Bai 

disBoIved  oxygen  in  saturated  water  only  amounts  to  about   1   part  by  weighl 

100.000.  so  could  not  be  sufficient  to  oxidize  the  organic  matter  of  mixed  liqi 

which,  exposed  to  the  air,  would  rapidly  improve.  I  have  just  determined  the  beha^ 

of  a  town  sewage  as  to  dissolved  oxygen  under  open  and  closed  conditions,  before 

after  passing  through  a  septic  tank. 

Dissolved  Oxyoin  ix 
C.c.  pRB  LmiE. 


re  td 

4 


Raw  S«wage. 

Kept  sir  days  in  closed  full  bottles     0-69 

Exposed  to  air  in  a  layer  1  foot  deep  : 

Twenty-four  hours  ...         ...         ...  1'81 

Forty-eight  hours  3'02 

The  odour  in  the  closed  bottle  increased  ;  in  the  second  c&se  of  exposure  td 
it  was  very  slight  after  twenty-four  hours,  and  none  after  forty-eight  hours, 
natural  conditions,  therefore,  the  sewage  would  have  become  inoffensive. 

More  artificial  is  the  system  of  conducting  the  closed  process  in  the  dark. 
Levy  suggested  that  in  this  way  the  action  of  bacteria  could  be  discriminated  £j 
that  of  green  alg®,  which  require  light  for  evolving  oxygen.  Having  ascortained] 
original  free  oxygen,  ho  enclosed  the  water  in  a  full  bottle  placed  in  the  dark  at  39 
for  forty-eight  hours  aad  determined  the  oxygen  left ;  the  loss,  divided  by  the  origl 
amount,  was  called  the  "  coefficient  of  alterability,"  which  he  considered  a  measnl 
the  quantity  of  bacteria.  It,  however,  only  regards  a  section  even  of  the  bact4 
and  does  not  relate  to  natural  conditions.  The  test  is  systematically  carried 
Paris. 

The  Ojjen  Process.     The  depth  and  breadth  of  bodies  of  water,  the  circ 
the  fluid,  the  temperature^  and  the  amount  of  light,  have  all  an  influonos  on 
natural  purification,  and  vary  greatly  at  different  places  and  times.    The  oharaei 
the  organisms  will  also  vary. 

Trials  made  in  the  laboratory  with  small  quantities  give  valuable  informati 
but  the  conditions  should  be  stated,  and  for  purposes  of  comparison  a  stanq 
procedui'e  is  needed.      Dibdin   and   Thudichum  {J.S.C.I,,  June  30,  1900)   alli 
mixture  of  one  part  of  effluent  and  one  of  fully  aerated  water  to  stand  in  an 
vessel  of  diameter  equal  to  the  depth  of  the  liqitul,  and  determine  the  dissolved  oxj 
daily  for  a  certain  number  of  days ;  it  should  not  fall  below  50  per  cent,  of 
maximum  possible  at  the  temperature.     "  Whenever  the  aeration  of  the  water  of 
Thames  was  found  to  exceed  this  minimum  there  was  no  suggestion  of  nuisance,  I 
fish  appeared  in  the  areas  within  which  they  could  not  live  during  other  periods.* 

In  regard  to  the  "  fish  test,"  Duncan  and  F.  Hoppe-Seyler  {Zeit.  Physiol.  Ck 
xvil.,  1G5)  found  that  perch,  trout,  etc.,  could  thrive  in  water  holding  3  to  4  OJ 
oxygen  in  solution  per  litre,  but  soon  died  when  only  1-7  c.o.  was  present.  \ 
reference  to  the  absorption  of  oxygen  by  water,  the  same  observers  {Zeit,  Ph^ 
Ch'm,^  xvii.,  147)  filled  tubes  of  different  lengths  with  boiled  water  and  e.Tp08ed  t 
to  the  atmosphere  for  varying  periods,  noting  the  temperature  and  baromt 
pressure.  From  the  results  they  calculated  tables  of  the  diffusion  of  the  gasoe 
the  water  at  different  depths  below  the  surface.    The  total  amount  of  gas  abeoi 
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increased  with  tho  duration  of  exposure,  but  the  daily  inorement  in  the  amount 
Absorbed  gradually  diminished. 

Mr.  Dibdin  also  remarked  (loc,  cit) :  **  If  the  aeration  fell  below  60  per  oent.»  it 
aho\^'ed  that  a  quantity  of  organic  matter  was  present  on  which  a  number  of  aerobic 
organisms  were  being  maintained,  with  the  result  that  they  were  absorbing  oxygon 
quicker  than  it  could  be  reabsorbed  by  the  water  from  the  atmosphere.    But  if  60  per 
cent,  or  over  of  aeration  were  steadily  maintained,  and  if  the  percentage  steadily 
arose,  it  was  clear  that  the  sample  was  progressing  towards  absolute  purification." 
Prom  the  results  of  London  County  Council  experiments,  he  concluded  that  oxygen- 
free  water  when  suddenly  exposed  bo  the  air  took  up  daring  the  first  hour  about 
15  per  cent,  of  the  maximum  absorption,  and  that  as  the  quantity  of  oxygen  absorbed 
Ln  the  water  increased  the  rate  of  absorption  decreased,  "so  that  at  some  point  a 
t>alance  would  be  reached."    But  sewage,  although  nearly  free  from  oxygen,  is  not 
oomparable  with  boiled  distilled  water.     When  the  oxygen  as  it  dissolves  is  taken  up 
^y  substances  in  the  water,  the  rate  of  absorption   will  remain  rapid.     To  imitate 
approximately  the  natural  circumstances,  I  have  mixed  boiled  water  with  ammonio- 
<2Dprous  chloride  and  exposed  it  to  air  under  various  conditions,  judging  the  absorption 
of  oxygen  by  the  tint  of  blue  produced. 

I.  Three  tubes  of  equal  diameter  (}  inch),  and  respectively  IS,  12  and  6  inches 
long.  Alter  twenty  hours  the  colours  were  inversely  as  the  lengths.  In  sixty  hours 
'fcbey  were  nearly  equal,  and  all  about  half  saturated.  After  eighty-four  hours  they 
'^ere  equal,  but  still  short  of  saturation. 

II.  The  amount  of  cuprous  salt  was  made  equivalent  to  the  maximum  dissolved 
otygen  at  the  temperature.  The  tubes  were  12  inches  long  and  1  inch  wide.  The 
£rst  tube  gave : 

Hours 1  2 

Oxygon,  o.c.  per  litre         1*0  1-5 

A  second  tube,  probably  owing  to  more  constant  conditions,  took  a  longer  time  to 
»each  the  maximum.  It  gave  in  one  hour,  1-7  c.c.  oxygen;  two  hours,  2-6;  three 
lioarfl,  3*0.  After  this  the  increase  of  colour  for  some  hours  was  so  slow  as  not  to  be 
tnoasorable.  In  eighteen  hours  it  was  equal  to  3*5  c.c.  oxygen  ;  the  upper  7  inches 
ktd  uearly  reached  saturation  blue,  the  lower  5  were  almost  colourless.  Twenty-six 
ho\m,  4  CO.  oxygen  ;  thirty-eight  hours,  colour  9  inches  down,  oxygen  5  c.c.  Satura- 
tion reached  in  fifty  hours. 

III.  Same  as  last,  but  with  wider  vessels,  depth  and  width  3  inches. 

Hours 1 

Oxygen,  c.c.  per  litre         l-.O 

In  moderately  shallow  layers  the  results  seem  to  depend  less  upon  depth  aud 
^idth  aud  amount  of  oxidizable  matter  than  upon  convection  currects  and  vibration 
oUhe  liquid.  In  the  next  series  of  experimeuts  actual  sewages  were  mixed  with  tap- 
^'at«r  m  equal  proportions,  placed  in  cylinders  of  varying  sizes,  and  exposed  to  air 
wd  diffused  light  at  ordinary  temperatures.     The  liquids  used  were  : 

A.  In  experiments  1  and  2,  a  town  effluent  from  sewage  works,  containing  4  parts 
oi  chlorine  per  100,000. 


3 
2-5 


4 
3-0 


o 

3-0 


22 

saturated 


2 
2-5 


3 

9-7 


4 

3-0 


20 
saturated 
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B.  Experiments  3,  4  and  5,  a  town  sewage  with  10  parts  CI. 

C.  Experiments  6  to  10,  a  foul-smelling  sewage  with  dark  earthy  sedimen'fe 
chlorine,  5*5  parts. 

The  physical  conditions  were : 


No. 


1  and  6 

2  and  7 

3  and  8 

4  and  9 

5  and  10 


Depth, 
Inches. 


6 

12 

6 

6 

2 


Surface 

Width, 

Area. 

Inchra. 

Square 

Inches. 

2 

3-14 

2 

3-14 

5 

19-6 

n 

5-9 

10 

78-6 

Volume. 


Cubic 
lacheti. 

18-85 
37-7 

117-6 
35-4 

157-2 


Co. 

» 

309 

618 

1.929 

680 

2,578 


Belatire 
VoIumeB, 
Approxi- 
mate. 


Surface  to 

Volume, 

Approximate. 


6 
12 

6 
6 
2 


Dissolved  oxygens : 


C.c.  PKB  Litre. 

Peborntaoi  of  Saturation. 

No. 

24 

60 

120 

24 

60 

120 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

Hours. 

A-U 

5-49 

6'35 

_ 

89 

81 

4-8 

5-2 



77-5 

79 

(3. 

3-3 

61 

— 

53 

92-5 

B.-^4. 

3-35 

605 

— 

54 

92 

u. 

4-2 

6-25 

— 

68 

95 

Tap- water 

6-2 

6-6 
72  hours 

— 

100 

100 
72  hours 

(  6. 

2-25 

313 

— 

36-4 

52 

7. 

1-46 

2-36 

— 

23 

39 

C.-'   8. 

3-0 

4-20 

6-64 

47 

70 

97 

9. 

2-68 

4-08 



42 

67 

10. 

3-95 

5-25 

5-58 

62 

87 

96 

Tap- water 

6-36 

602 

5-8 

100 

100 

100 

After  sixty  hours  Nos.  1  and  2  were  nearly  colourless,  and  had  scarcely  any 
odour ;  trace  of  nitrite  ;  nitrate  =  1-4  parts  N  per  100,000. 

Nos.  3,  4,  and  5  after  sixty  hours  showed  a  yellowish  tint,  with  floating 
mycelium  or  zooglcea,  a  distinct  urinous  odour,  a  heavy  trace  of  nitrite,  and  no 
nitrate. 

In  series  G,  Nos.  6  to  10,  after  twenty-four  hours,  the  settled  liquid  was 
opalescent,  had  a  slight  brownish  tint  and  very  little  odour;  nitrite,  0*15;  nitrate, 
0-368  part  per  100,000. 

After  seventy-two  hours  there  was  no  odour ;  the  liquid  was  clear  and  nearly 
colourless.    Nitrite,  005 ;  nitrate,  0-42. 

After  120  hours  No.  8  contained  5-64 ;  No.  10,  5-58 ;  tap-water,  5-8 ;  so  that 
both  were  practically  saturated.  They  were  clear,  with  no  odour  and  only  a  faint 
colour. 
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COXCLUSIONS. 

1.  The  width  of  the  Bample  has  by  itself  very  little  influence  on  the  aeration, 
provided  the  proportion  of  width  to  depth  be  great  enough  to  allow  suftioient 
circulation.  A  width  of  2  inches,  with  a  depth  of  12  Inches,  is  too  narrow  to  satisfy 
this  condition. 

2.  The  depths  as  would  be  expected,  has  a  great  effect ;  the  amount  of  dissolved 
oxygen  in  large  volumes  of  water  diminishes  with  the  distance  from  the  surface, 
unless  circulation  interferes.  Thus,  in  Adeney's  tables  the  water  of  the  reservoir 
contained  at  o  feet  depth  5-71  c.c.  of  0  per  litre,  at  20  feet  only  2*00,  due  to  the 
action  of  anaerobes. 

3.  Too  great  a  depth  and  too  shallow  a  layer  should  he  avoided,  and  the  rela- 
tion between  surface  and  volume  should  be  uniform  in  different  experiments.  In 
yir.  Dibdin's  proposal  of  equal  widths  and  depths  {J.S.CJ.t  June,  1900,  p.  498),  the 
ratio  of  surface  to  volume  varies  in  each  case. 

4.  The  best  directions  for  carrying  out  this  form  of  the  test  uniformly  seem  to 
be :  The  samples  should  be  kept  at  a  uniform  temperature  in  cylinders  C  inches  deep 
and  3  inches  wide,  exposed  to  the  air  and  light,  but  protected  from  dust.  The  volume 
will  be  about  600  c.a,  and  the  ratio  of  surface  to  volume  1  to  6. 

5.  Even  with  uniform  physical  conditions,  the  action  varies  greatly  with  the 
n&tare  of  the  organisms  in  the  sewage  and  itt  the  water  u^ed  for  (liluiion.  Water 
Irom  a  water-supply  that  has  been  filtered  is  far  less  active  than  river  water. 


Influence  of  Oboanibms  on  the  Abbokption. 

Three  samples  of  liquid — 

A.  Water  vigorously  boiled  in  a  Hask  for  two  hours ; 

B.  Sewage  similarly  boiled,  with  additions  of  boiled  water  to  maintain  the 
volume ; 

C-  Raw  sewage  previously  kept  in  a  closed  vessel — 
were  exposed  to  air  in  a  cool,  quiet  room  in  beakers,  depth  and  width  of  liquid 
3  inches,  and  the  dissolved  oxygen  determined  at  intervals  by  the  modified  W' inkler'a 
process.     As  B  and  C  contained  nitrites  and  organic  matter,  previous  permangana- 
tioo  was  used  in  the  manner  I  have  desoribed  in  a  recenc  paper.  ^ 


Xa 

Som. 

Temp. 
C.       1 

1 

1 

140 

2 

3 

14-0 

3 

3^ 

15-6 

4 

5 

140   1 

5      11 

14-6 

f> 

26 

14-5  1 

A.  Boiled  Water. 

lUoftcoe'si    %  of 
Co.  O.  j    M»xi.  I  Saturn- 
tuum.       tioti. 


3-17 
8-Hl 
4-41 
4-84 
5f)9 
6-71 


7-12 
704 
6-89 
712 
7*04 
704 


44-5 
54*1 
64-0 
68  0 
80-8 
95  3 


B. 

Boiled  Sewage. 

a  JKaw  Stwig*. 

iKoecoe-B 

1    %ot 

RotooeV 

%o' 

C.c.0. 

M»xt- 

Saturft- 

0.0.  O. 

M»i- 

Sfttun- 

inuro. 

tion. 

miun. 

tlOQ. 

312 

i    7-12 

43-8 

316 

712 

44-4 

3-23 

704 

45-9 

1   3-82 

7-04 

54-a 

4-12 

6-89 

59-b 

4-26 

6-89 

61-8 

4-70 

7-12 

66-0 

442 

712 

62-0 

5-13 

7-04 

72-8 

405 

7-04 

67*6 

6-22 

7-04 

88-3 

30 

7-04 

42-6 

*  ANAtYtfT  XXV).,  p.  141. 
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The  boiled  sewage  has  behaved  nearly  in  the  same  way  as  ordinary  water.     In 
the  raw  sewage  the  absorption  ia  at  first  normal,  but  after  five  hours  the  consump-^ 
tion  of  oxygen  by  fermentations  overpowers  the  absorption  from  the  air,  and  tho^f 
amount  in  solution  sinks,  till  in  twenty-five  hours  it  is  considerably  below  50  per  cent., 
80  that  by  this  datum  the  liquid  would  be  condemned  as  putrescible.       , 


ON   ALKALINE   WATERS  FROM  THE  CHALK. 

Bv  W.  W.  FiBHEB.  M.A. 

(Read  at  t)u  Meeting,  May  1,  1901.) 

The  standards  of  purity  for  natural  waters  are  necessarily  based  upon  the  asoei 
tained  composition  of  unpolluted  samples,  which  will  exhibit  various  difference 
according  to  their  origin  and  the  geological  formations  from  which  tbey  are  obtained. 
The  extent  to  which  waters  are  rendered  as  "hard"  or  "soft"  depends  roughly 
upon  the  quantities  of  calcium  or  magnesium  compounds  taken  up  by  them,  and  we 
expect  water-supplies  from  limestones  or  chalk  to  bo  hard,  while  those  from  sand- 
Btones  (with  some  exceptions),  shales,  and  igneous  rocks,  are  as  a  rule  soft 
character. 

Attention  has,  however,  been  repeatedly  dra^vn  to  the  fact  that  waters  from 
deep  wells  in  chalk  in  London  and  other  places  where  the  chalk  is  covered  by  the 
London  clay  and  tertiary  beds  are  entirely  different  in  character  from  the  waters 
obtained  either  from  natural  springs  or  deep  wells  in  chalk  districts  where  there  is 
no  such  covering  of  impervious  deposits. 

The  composition  of  a  few  typical  chalk  waters  of  the  ordinary  kind  is  showD  in 
Table  L,  from  which  it  appears  that  such  waters  contain  from  20  to  30  grains  per 
gallon  of  dissolved  solid  constituents.  These  are  chieHy  carbonate  of  Lme,  with  a 
little  magnosiu,  with  small  quantities  of  alkaline  chlorides  and  sulphates.  These 
waters  are  always  hard  to  an  extent  proportional  to  the  lime  and  magnesia  in 
solution. 

On  the  other  hand,  the  waters  obtained  from  the  cbalk  beneath  the  London  clay 
contain  only  mere  traces  of  lime  and  magnesia  as  carbonates,  while  considerable 
quantities  of  alkaline  salts,  mainly  consisting  of  sodium  chloride,  sulphate,  and 
carbonate,  are  present,  and  these  waters,  cousequently,  are  soft  and  alkahne. 

In  Table  II.  are  given  some  examples  of  waters  of  this  type  derived  from  varionfl 
localities,  ranging  from  near  Reading  in  Berkshire  to  Chelmsford  in  Essex,  and  in 
some  of  these  waters  the  excess  of  saline  constituents  is  very  marked.  The  & 
sample  contains  36*7  grains  per  gallon  of  common  salt,  the  total  solids  being  74* 
with  7'3  grains  of  anhydrous  sodium  sulphate  and  a  substantial  amount  of  sodi 
t^arbonate ;  while  the  Wokingham  water  with  GO  grains  of  total  solids,  contains  41 
grains  of  common  salt,  with  sodium  sulphate  and  carbonate  in  distinct  but  small 
proportion.  The  water  from  Glower,  near  Windsor*  is  similar  in  character.  Many 
of  the  waters,  it  will  I>e  noticed,  contain  traces  of  free  ammonia,  but  the  proportion 
of  nitrates  is  always  small. 
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Namerous  wells  have  been  sunk  into  the  chalk  below  London,  and 
analyses  have  been  made  in  some  cases  of  the  waters  obtained,  and  on  this  account 
the  Government  wells  near  Trafalgar  Square,  another  at  the  Boyal  Mint,  and  the 
deep  well  at  Guy'a  Hospital,  are  of  special  interest  as  affording  an  opportunity  of 
learning  whether  any  changes  in  salinity  have  taken  place  over  a  period  of  more  fchan^ 
fifty  years.  After  application  to  H.M.  Office  of  Works,  by  the  kindness  of  Mr.  Wei 
cott,  Engineer-in-charge,  I  was  able  to  get  a  sample  of  the  water,  which  on  aualyi 
yielded  the  results  given  in  Table  III.,  in  which  also  the  results  of  former  analyst 
are  embodied. 

From  these  results  the  approxitsate  quantitieB  of  the  dissolved  constituentB 
calculated  as  follows  : 

Tbafaloab    Square    Well-\v.a.ter. 

Composition  in  Paris  per  100,000. 

Total  solids  by  evaporation  dried  at  100' C.  ...  ...  Ho-7 

Calcium  carbonate              ...  ...  ...  ...       4'*29 

Magnesium  carbonate         ...  ...  ...  ...  3'16 

Sodium  carbonate  (anhydrous)  ...  ...  ...  ...  18'83 

Sodium  sulphate  (anhydrous)  ...  ...  ...  ...  28*64 

Sodium  chloride  ...             ...  ...  ...  ...  ...  37*34 

Potassium  chloride             ...  ...  ...  ...  ...  2'16 

Ferric  oxide  and  phosphate  ...  ...  ...  ...  0*40 

Silica     ...             ...             ...  ...  ...  ...  ...       lO 

Total  ...  ...  ...     85-80 

A  comparison  of  the  water  in  1900  with  the  earlier  samples  of  1846  and 
shows,  as  regards  the  total  saline  constituents,  a  diminution,  but  since  1857  there  is 
no  substantial  change  in  the  amount— during  forty-four  years.  It  will  be  seen,  also, 
that  the  chlorine,  sulphuric  acid,  lime  and  magnesia  have  undergone  no  important 
alteration  for  upwards  of  fifty  years  ;  there  is  a  striking  change  in  the  potash  between 
1848  and  1857,  but  since  that  time  the  alkalies  aru  practically  constant  in  quantity. 

These  facts  are  very  significant,  and  of  great  interest  as  indicating  the  permanent 
character  of  the  conditions  affecting  the  supply.  Although,  as  will  be  shown,  the 
level  of  the  water  is  slowly  falling,  from  the  water  being  pumped  out  from  the  chalk 
at  a  rate  in  excess  of  that  coming  in  by  percolation,  it  might  have  been  expected  that 
the  salinity  would  become  less ;  but,  judging  from  our  present  knowledge,  the  water 
will  retain  its  characteristics  for  au  indefinite  period. 

Several  attempts  have  been  made  to  explain  the  abnormal  characters  of  tl 
waters  under  consideration,  the  most  popular,  perhaps,  being  the  suggestion  of  ii 
liltralion  of  sea-water  (see  Braithwaite,  Proceedings  Institute  Civil  Kugineera, 
p.  507).     The  hypothesis,  however,  is  clearly  untenable,  and  does  not  account  for  tl 
known  facts.     If  such  infiltration  were  possible  in  Essex,  it  hardly  could  be  so 
London,  and  still  less  at  Wokingham.     Further,  the  chalk  is  full  of  water  uii< 
greater  hydrostatic  pressure  from  the  hills  north  and  south  than  from  the  bare  cl 
at  Erith  in  the  tidal  river,  and.  so  far  from  sea-water  entering  there,  it  ia  well  knuwi 
that  strong  springs  of  fresh  water  discharge  from  the  chalk  into  the  river  in  tbi 


THE  ANALYST. 


205 


s 


O  03         t- 


•o  CO 


CS  CO 


C<l  ^         CO 


eS  a 

11 


CI?         t^ 

is       6 


O  09 


f— I  ^H  O 


CO  CO 

o  ^♦^ 


CM      a 


Oi  T-H  iO 

(^  ^      ^      _, 


:0 


^5 


5^ 


t-;    X 


o  •*» 


t-Z^B^B^ 


^^B6^ 


CO  30 


03 


xS     S     S 


^  ^ 


O  R 


oo 

o  « 
JO 


I,    (2 


e      K  SO 


ill 


i 

a 

■< 

1-9  5 
5    2 


h      ^ 


6S 


'n  «5    'rtO 

O  20  * 

a  SqO 

Z02;  ■■" 

CI    .da  *S 


v§ 


II  ^  .  - 

a  11  a 


Cl  CO 

II  It 

-5-  ^ 

•a  :s 


< 


08  o  cfl  o  a  tf 


.2 -A 

O    5J 

•  art 

9    C8 


^00       o 

c8         *"'»^ 


3 


S 


S 


>»9 

«'C3    II 


II 

o 


1-H     It  r>  Jz 


.»cqM   il 


r-j^i  CO    eS 


o 


II  Tf 


6     o 


o     o 

o       -^ 

6     6 


00        Cp        CO 

8    i    8 

066 


CN         C<»        O 

t^     »o     »o 
O      (M       o 

000 


S    g 
o     o 


00       o 

o     o 
6      6 


8»0        (M 

-*         W3        1-* 


§ 


r^      CO 


o       a 


-'3  ja  "3 
fl  ^  o  &r 


:  fr 


r£P     ■    O 

§       o 
.2os  X 

I  5*8 


^5 


O     t4      14 

a  I- o 


CO 


CO  Ol 
CO  o 
<N        CO 


C4 


O 

"© 

O    08 

X 
CI 


CO 


<M 


.0 

O        M 

08    ffi 
XI    & 

".^ 

o;3 

2 


206  ^^^^"^  THE  ANALYST, 

locality.  Oa  chemical  grounds,  too,  it  is  clear  that  no  mixture  of  sea-water 
noniial  chalk-water  could  resemble  our  saline  chalk  suppliee,  since  the  relat 
amounts  of  chlorides  and  sulphates  are  entirely  different,  and  such  a  mixture  c<| 
not  contain  free  alkaline  carbonate.  Further,  there  is  no  relation  between 
amount  of  salinity  of  any  waters  of  this  class  and  the  distance  of  the  well  from  ; 
water  or  the  sea. 

Dugald  Campbell  also  argued  against  the  sea-water  theory  {Arncr.  Joum.  C 
Soo.t  ix.,  p.  23),  and  came  to  the  conclusion  that  the  origin  of  the  water  is  not 
ordinary  chalk  stratum,  but  it  comes  from  a  separate  and  independent  source, 
suggests  the  tertiary  beds  above  as  the  source  of  the  saline  matters. 

In  an  account  of  Guy's  Hospital  well,  Professor  Odling  (1860).  who  discussed 
question,  favoured  the  explanation  that  the  most  probable  source  of  the  carbon: 
alkali  is  to  be  found  in  the  decomposition  of  alkaline  silicates,  chiefly  sihcate  of  i 
existing  in  the  strata  above  the  chalk.  Indeed,  he  showed  that  readily  decouipi 
silicate  of  soda  was  an  actual  constilueut  of  the  sand  stratum  overlying  the  oh 
obtained  from  the  borings  at  Guy's  Hospital  well.  But  he  makes  also  the  irapor 
point  that  in  a  well  at  Vauxhall  the  chalk-water  contains  more  carbonate  of  £ 
than  the  water  from  the  sand  above,  and  less  sulphate  of  soda  than  the  latter.  Tb 
is  much  to  be  said  in  favour  of  this  view,  but  it  is  not  entirely  conclusive,  since 
exposed  tertiary  beds  do  not  yield  waters  of  an  alkaline  or  saline  character,  but  i 
those,  like  the  chcUk,  buried  beneath  the  Loudon  clay,  and  subject  to  similar  conditio 

In  looking  for  a  satisfactory  explanation  of  this  question,  I  have  been  stroc 
impressed  by  the  fact  that  the  alkaline  waters  are  not  peculiar  to  wells  sunk  thro 
LfOndon  clay,  but  are  commonly  (almost  universally,  I  may  say)  met  with  in  w 
which,  in  the  counties  of  Oxford,  Berks,  or  Bucks,  are  sunk  through  clay  for 
tions  into  the  porous  limestone  or  other  beds  below.  Many  such  instances  are  i 
with  in  wells  sunk  through  gault,  or  Kimmeridge,  or  Oxford  clays,  and  I  hart 
know  an  instance  to  the  contrary.  One  or  two  examples  have  come  to  my  kn< 
ledge  of  woUs  sunk  into  the  porous  middle  lias  beds  between  the  upper  and  loi 
lias  clays  which  yield  saline  and  alkaline  waters. 

In  Table  IV.  I  have  given  a  few  examples  of  such  waters. 

We  are  therefore  led  to  the  conclusion  that  the  origin  of  the  saline  matters  ml 
be  sought  for  in  the  beds  themselves,  and  that  the  overlying  impervious  clay 
necessary  contributing  factor  in  the  case. 

Now,  in  the  Thames  Basin  London  clay  is  a  very  extensive  thick  deposit,  whii 
from  Hungerford  in  Berks  to  the  east  coast  of  Essex,  extends  over  a  distance 
120  miles.  The  width  in  London  is  about  thirty  miles  from  north  to  soath^  and 
Kssex  rather  more.  The  north  of  Kent  is  partly  covered  by  a  long  stretch  of 
deposit.  Obviously,  no  water  can  pass  downwards  through  this  impervious  lay 
and  the  water  which  reaches  the  chalk  below  must  enter  beneath  the  edges  of 
clay,  and  the  supply  to  the  Trafalgar  Square  well  comes  either  from  the  Hertfo 
shire  cbolk  downs,  a  distance  of  fifteen  niiios  underground,  or  those  near  Croyd 
a  distance  of  about  nine  or  ten  miles.  Below  the  clay  the  chalk  and  tertij 
beds  are  fully  charged  with  water,  and  at  the  edge  of  the  clay  strong  springs,  : 
by  the  surplus  waters,  break  out ;  such  waters  being  of  the  normal  type  of  ofa 
suppliea.    Owing  to  the  depression  of  the  chalk  in  the  centre,  the  waters  have 
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nktarftl  escape  open  to  them,  and  would  remain  indefinitely  in  contact  with  it,  and 
tiTBn  when,  owing  to  wells  being  Bunk,  a  portion  is  removed  by  pumping,  it  is  clear 
that  a  long  time  is  required  for  the  underground  water  to  travel  ten  or  lifteen  miles. 
The  chalk  itself  being  remarkably  compact,  partly  owing  to  the  pressure  from  above, 
aQd  more  perhaps  to  the  absence  of  such  fissures  and  channels  as  would  be  produced 
by  the  ordinary  action  of  flowing  water,  great  resistance  is  offered  to  the  passage  of 
water  through  it.  All  the  conditions  favour  the  taking  up  of  any  soluble  salts  by 
water  in  contact  with  such  chalk.  It  may  also  be  pointed  out  that  uncovered  chalk, 
being  Bubjeot  to  percolation  for  ages  past,  has  lost  the  greater  part  of  the  easily- 
dinolved  constituents,  while  the  buried  chalk,  having  no  drainage  outlets,  has  not 
been  washed  in  the  same  way,  and  the  soluble  matters  to  a  large  extent  remain. 

These  oonsideratione  appear  sufficient  to  explain  the  increased  proportion  of 
chlorides  and  sulphates  in  such  waters,  and  I  hope  to  bring  before  the  Society 
eTidence  of  the  progressive  increase  in  saline  constituents  after  an  increasing  length 
ofnaderground  passage  of  water  through  cornbrash  under  Oxford  clay.  The  explana- 
tion of  the  presence  of  sodium  carbonate,  although  a  little  more  complicated,  is 
eneotially  the  same  in  principle.  I  have  observed  that  as  a  fact  nearly  all  chalk  and 
lineetone  waters  contain  minute  quantities  of  alkaline  carbonates,  which  can  be 
detected  by  the  action  on  turmeric  paper,  and  further  traces  of  sodium  carbonate  are 
frequently  present  in  chalk  or  limestone.  In  the  underground  journey  the  proper- 
tioD  of  alkaline  carbonate  will  gradually  increase,  and  as  it  increases  the  calcium 
Balu  will  diminish,  until  mere  traces  only  are  left.  Neither  chloride  nor  sulphate  of 
caloiam  or  magnesium  will  remain,  and  only  limited  quantities  of  carbonates.  The 
amouat  of  calcium  carbonate  in  solution  will  ultimately  depend  on  the  amounts  of 
c&rboDic  acid  in  the  water  available  as  a  solvent,  so  that  some  of  the  alkaline  chalk 
^>vMer6  are  harder  than  others  for  this  reason.  In  support  of  this  view,  I  have 
et&mined  specimens  of  chalk  from  a  boring  made  some  years  ago  in  the  Tottenham 
^'onrt  Road,  one  from  a  depth  of  500  feet,  the  other  from  bOO  feet.  The  cores  are  in 
the  Geological  Department  of  the  University  Museum,  and  I  am  indebted  to  the 
WndDcss  of  Professor  Sollas  for  some  fragments. 

Both  specimens  contained  distinct  traces  of  alkaline  carbonate,  sulphate  and 
chloride,  and  when  extracted  with  redistilled  water  in  a  platinum  vessel  gave  distinct 
i^i&ctions  with  tunneric  paper.  After  evaporation  the  residue  was  redissolved  and 
filtered,  and  the  amount  of  sodium  carl)onat6  estimated  by  titration  with  decinorma] 
•«d  was  003  per  cent,  of  the  weight  of  the  chalk.  The  chalk  from  800  feet  deep 
^^u  sofiicieutly  alkaline  to  affect  moist  turiiieric  paper  when  a  httlo  of  the  powder  was 
pUced  upon  it. 

An  analysis  of  the  sample  of  chalk  from  a  depth  of  500  feet  gave  the  following 
fe«tilt8; 

Caloium  as  carbonate  93*90 

Silica  (lucluding  soluble  aOica)  4-20 

Iron  oxide  (with  ^fij         ...  0*50 

Magnesium  carbonate  ...  0*70 

Sodium  sulphate        ...         .  .  .  ,.  0*28 

Sodium  chloride                                           ...  0-20  ' 

Sodium  carbonate                                         ...  0*03 

Water  and  loss  019 


100-00 


Note. — It  haB  been  shown  by  Way  {Jouru,  Boifol  Agrlc.  Soc,  vol.  xii.,  p.  54 
that  the  lower  chalk  contains  considerable  amounts  of  silica  and  traces  of  alkalii 
salts. 

Another  specimen  from  a  depth  of  800  feet  yielded  alkaline  carbonate  in  t] 
proportion  of  0*05  per  cent. 

Tho  level  of  the  water  in  the  chalk  welts  below  Ix>ndon  is  gradaally  sinking,  &i 
the  Roya!  Commission  on  Metropolitan  Water-supply,   1893,  collected  informatit 
as  to  the  condition  of  many  such  wells  (Report,  Appendix,  C.  4,  p.  157).     The  depi 
of  the  Trafalgar  Square  well  was  then  given  as  384  feet,  of  which  '2A1  feet  was  abol 
the  chalk,  and  143  feet  in  the  chalk.     The  water-level  in  October^  1900,  was  174  I 
from  the  surface,  which  is  still  67  feet  above  the  top  of  the  chalk.     The  ieveU 
various  dates,  according  to  the  above  report,  which  was  prepared  by  Mr.  A.  R.  Binnii 
the  Engineer  to  the  London  County  Council,  are  as  under :  1847,  -  58-1  below  Ordnan 
datum;  in  1878,  -83*36;    in  1888,    -10068;    in  1891,  -108-7;    in  1900,  -117' 
Mr.  Westoott,  the  Engiueer-in-charge,  informs  me  that  the  water  does  not  appear 
fall  so  fELst  recently,  but  it  would  appear  that  the  level  sinks  about  1  foot  per  annuoaT 
The  water  clearly  cannot  filter  or  travel  through  the  chalk  for  so  great  a  distance  as 
fast  as  it  is  being  removed  by  pumping,  and  in  the  future  possibly  the  level  will  be 
still  further  reduced.  ■ 


DlBCUSBIOS. 

Mr.  DiBDiN  said  that  the  question  of  variations  in  the  quality  of  water  obtained 
from  certain  deep  wells  in  London  had  been  one  which  had  exercised  the  minds  of 
all  water  analysts,  who  had  hitherto  generally  been  content  to  accept  the  explanation 
of  Mr.  Dugald  Campbell — that  the  alkalinity  of  these  waters  was  due  to  the  solution 
of  salts  in  the  Thanet  sands.  But,  if  that  explanation  were  correct,  he  (Mr.  Dibdin) 
could  not  understand  why  the  solution  should  not  be  much  greater  thau  was  generally 
the  case.  He  thought  that  the  explanation  suggested  by  Mr.  Fisher,  namely,  the 
gradual  solution  of  tho  soluble  salts  in  the  chalk  during  the  progress  of  the  water  in 
its  filtration  through  the  chalk  from  the  outside  areas,  was  alto^'ether  far  mort 
reasonable.  Ho  would  have  been  glad  if  Mr.  Fisher  had  been  able  to  give  a  few 
further  analyses  of  waters  drawing  their  supply  from  the  Thanet  sand.  Any  moderate 
variations  that  might  be  found  in  such  waters  would  not  in  the  slightest  degree 
vitiate  Mr.  Fisher's  argument,  but  would  show  bow  widespread  was  the  variation  I& 
the  quantity  and  character  of  their  mineral  constituents.  There  wa.s  another  weQ 
close  to  that  at  Trafalgar  Square,  namely,  in  St.  James's  Park,  of  almost  identical 
character;  and  on  the  south  side  of  the  Thames  there  were  several  wells  yieldiQg 
supplies  of  a  similar  character;  while  further  down  the  Thames  waters  occurred 
which  appeared  to  be  mixtures  of  these  soft  alkaline  waters  with  the  hard  water. 

Mr.  Richmond  said  that  he  had  recently  examined  a  sample  of  water  from 
Bourton,  near  Swindon,  which  he  lielieved  to  be  from  practically  the  same  source  as 
the  one  from  that  neighbourhood  referred  to  by  Mr.  Fisher.  There  was  a  supply  of 
a  similar  character  near  Shrivenham  Station,  but  in  that  case  the  well  was  only  ft 
few  feet  deep;  and  on  the  other  side  of  the  Great  Western  Railway,  about  a  mile 
and  a  half  away,  where  the  ground  rose  slightly,  he  had  found  the  same  water  froo 
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a  well  between  dO  and  GO  feet  deep.  On  the  other  side  of  Swindon,  three  or  four 
miles  away,  where  the  ground  rose  again,  practically  the  same  water  occurred,  the 
well  in  this  case  beiog  about  lUO  feet  deep.  Id  all  cases  there  was  a  large  quantity 
of  sodium  sulphate,  and  the  water  was  always  alkaline.  Ho  had  found,  however,  in 
goiog  from  Bourton  to  Swindon  that  there  was  a  slight  change  in  the  water,  the 
cbtorine  becoming  less  and  less  as  one  went  further  west.  The  chlorine  in  the 
JBourton  water  was  about  the  same  as  that  in  Mr.  Fisher's  sample  ;  but  on  the  other 
sidfl  of  Swindon,  although  the  sulphuric  acid  kept  fairly  constant,  the  chlorine  fell  to 
«kl>oat  22  grains  per  gallon. 

Mr  W.  T.  BuHGEsa  said  that  in  some  cases  the  alkalinity  as  dotermiaed  by  direct 
titration  would  include  a  certain  quantity  of  carbonate  of  liuio.  In  order  to  estimate 
Uie  alkalinity  of  water,  it  had  been  his  practice  for  a  long  time,  in  the  case  of  waters 
o<mtainiug  carbonate  of  soda,  to  evaporate  to  dryness,  extract  with  boiling  water,  and 
determine  the  alkalinity  of  the  hltrate. 

Mr.  Blount  said  that,  before  one  could  accept  so  revolutionary  a  hypothesis  aa 
that  which  had  been  put  forward  as  to  the  cause  of  the  alkalinity  of  these  waters, 
one  must  be  quite  sure  of  the  data  upon  which  it  was  founded,  and  he  would  suggest 
Uiat  )Ir.  Fisher  would  add  greatly  to  the  value  of  the  paper  if  he  would  state  with 
pfBcision  the  exact  methods  of  analysis  he  preferred  to  employ.  lu  particular,  he 
would  ask  that  the  method  used  for  determining  the  alkalinity  should  be  specifically 
aMbd,  and  also  the  data  on  which  the  author  had  been  led  to  assume  that  a  given 
water  contained  bo  much  carbonate  of  any  sort.  In  his  own  practice  in  water 
aaalvBts,  whenever  a  doubtful  case  occurred,  he  found  that  any  titration  method  was 
to  be  put  aside,  the  only  satisfactory  method  in  such  cobes  being  to  evaporate  nearly 
to  dryness  and  determine  the  carbonic  acid  gravimetrically,  as  one  would  do  in  the 
c&M  of  chalk.  The  assumption  that  the  alkalinity,  however  carefully  determined, 
r^lly  represented  the  carbonic  acid  present  in  the  water,  and  was  a  proper  basis  on 
vrhich  to  calculate  the  carbonates  of  the  mineral  constituents,  was  apt,  he  thought,  to 
l«ad  to  erroneous  conclusions.  The  determination  of  each  mineral  constituent  by 
Home  method  that  was  quite  irrefutable  was  the  only  means,  not  merely  of  arriving 
at  a  correct  analysis  of  a  water,  but  also  of  founding  satisfactorily  such  a  very  inter- 
Mting  and  comprehensive  hypothesis  as  that  referred  to. 

Mr.  HEH:i£R  said  that  it  was  often  diflicult  to  distinguish  between  the  alkalinity 
imxiuced  by  sodium  carbonate  or  calcium  carbonate  and  the  alkalinity  pro(hiced 
bymagnesium  salts.  The  waters  now  under  considei*ation,  however,  contained  rather 
m&aII  quantities  of  magnesium  and  calcium,  so  that  the  alkalinity  would  not  be 
■Qiiob  atTected  by  these,  but  would  bo  due  practically  to  sodium  carbonate.  The 
'joestion  of  the  presence  of  sodium  carbonate  in  chalk  was  a  very  interesting  one. 
^balk  was  a  marine  deposit,  and  the  sea  certainly  contained  no  sodium  carbonate, 
^^•eaase  it  contained  large  quantities  of  magnesium  chloride,  and  the  two  were 
tDoompatible.  Consequently,  the  chalk  originally  was  not  an  alkaline  deposit  in 
thi  sense  of  containing  sodium  carbonate,  and  the  question  as  to  how  it  becamo 
tlkaUoe  was  a  diDicult  one  to  answer  Anybody  who  had  looked  at  a  chalk  clifif  on 
*ai  South  Coast  must  have  noticed  the  manner  in  which  the  alternating  deposits  of 
^^  and  dint  occurred  therein.    He  had  discussed  the  subject  with  many  geologists, 
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but  had  never  been  able  to  obtain  a  feasible  explanation  of  the  fact  that  thei*e  occurrett 
in  the  chalk  at  every  15  or  13  inches  a  well-defined  layer  of  flint,  then  a  layer  of  chalk 
without  any  flint,  nnd  so  on.  He  did  not  think  it  would  satiafy  anyone  bo  be  told 
that  during  a  certain  era  there  was  a  deposit  of  chalk,  that  then  the  circumatances 
became  such  that  foraminifera  became  less  abundant  and  sponges  predominated, 
these  again  dying  out  and  giving  place  to  a  deposit  of  chalk.  He  had  always  thought 
that,  in  addition  to  the  action  of  living  organisms,  chemical  action  mast  have  play< 
a  considerable  part  in  producing  the  alternation  of  deposits,  and  it  was  quite  obvioi 
from  Mr.  Fisher's  observations  that  a  chemical  alteration  had  taken  place  in  tl 
chalk.  Chalk  contained  appreciable  quantities  of  siUcates,  and  silicates  were  readiljT 
dissolved,  but  silica  was,  on  the  other  band,  readily  deposited  from  water.  Bain- 
water  percolating  through  the  soil  becomes  saturated  with  silica,  whicli  readily 
deposits  again  round  nuclei  (spicules  of  sponge)  and  flint  forms.  Supposing  that  tl 
chalk  also  contained  sodium  salts,  then  it  was  probable  that,  with  water  containin| 
carbonic  acid,  decomposition  of  the  silicates  would  take  place  with  the  formation  of 
sodium  silicate,  and  that  through  the  action  of  this  on  the  calcium  carbonate 
sodium  carbonate  might  be  formed.  He  had  always  attributed  the  alkalinity  of  the 
water  from  the  chalk  below  the  London  clay  to  the  Thanet  sand,  or  possibly  to  the 
greensand.  But  the  explanation  suggested  by  Mr.  Fisher  would  be  far  more  sutis- 
factory  if  it  were  confirmed  by  an  examination  of  the  waters  from  other  chalk 
districts  whore  similar  conditions  existed.  No  doubt  in  this  or  other  countriea  there 
were  many  beds  similarly  situated.  _ 

Mr.  Fairlet  said  that  in  certain  parts  of  Yorkshire  alkaline  waters  ocourre^| 
very  frequently,  especially  in  the  neighbourhood  of  coal  formations,  and  under  certain 
portions  of  the  millstone  grit  and  other  formations.     He  was  not  sure  whether  such 
waters  always  occurred  in  connection  with  beds  of  clay,  but  the  quantity  of  carbonate 
of  soda  which  they  contained  was  sometimes  very  considerable.     The  question  had 
sometimes  occurred  to  him  whether  this  sodium  carbonate  might  have  been  former 
from  sodium  salts  in  some  way  similar  or  analogous  to  that  in  which  sodium  nitri 
was  formed  in  the  nitrate  beds  of  Chili  or  sodium  carbonate  in  the  natron  bods 
Eg>*pt,  where  organic  matter  played  some  part  in  the  changing  of  what  was  no  doubt 
originally   sodium   chloride   into   sodium   nitrate   in   some  cases,  and  into  8odJui^| 
carbonate  in  others.     He  thought  that  in  the  case  of  waters  hke  those  referred  to  If^ 
would  be  interesting  to  look  for  other  alkaline  bases.     In  the  colliery  waters  of  the 
North  of  England  lithia  was  nearly  always  present,  though  it  had  been  reported  in 
only  a  few  instances.     Its  presence  was  probably  attributable  to  the  decompositi 
of  lithia  mica  occurring  in  the  coal  measures.     In  examining  water  for  lithia,  it  wi 
impossible  to  obtain  satisfactory  results  without  subjecting  the  water  to  a  very  carefi 
process  of  concentration  as  a  preliminary  to  spectroscopic  examination.     The  le&dii 
principle  should  be  to  use  only  such  reagents,  and  a  minimum  quantity  of  them, 
would  introduce  the  least  possible  risk  in  the  analysis  by  introdncing  the  sub«| 
that  was  being  sought  for.     In  che  case  of  a  water  containing  hthium,  just  sufBi 
barium  hydrate  would  be  added  to  precipitate  all  the  alkaline  earth  metals,  with 
little  excess  as  possible ;  and  the  residue  obtained,  after  elimination  of  the  excess  o' 
barium,  treated  with  a  mixture  of  absolute  alcohol  and  ether. 
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reddae  was  obtained,  frequently  deliquescent  after  exposure,  which  showed  the 
charaoteristic  lithium  bands  very  distinctly,  when  such  bands  could  not  bo  seen  by 
direct  spectroscopic  examination  of  the  sohd  residue. 

Mr.  BLOrxT  said  that  he  could  quite  confirm  Mr.  Fairley*B  remarks  in  reference 
feo  lithia.  Lithia  was  a  very  common  constituent  of  natural  water,  in  almost  any 
•ample  of  which  he  would  undertake  to  find  it  by  the  method  described  by  Mr. 
Fairley. 

Mr.  Chapman  said  that  in  the  determination  of  alkaline  carbonates  by  evaporating 
o  dryness  and  extracting  with  water  it  was  necessary,  in  the  case  of  waters  con- 
taining appreciable  quantities  of  magnesium  salts,  to  take  care  that  the  washing  was 
DoL  carried  too  far,  or  the  results  obtained  would  be  too  high,  owing  to  the  distinct 
lolnbility  of  magnesium  carbonate.  With  regard  to  the  suggestion  that  carbonate  of 
■rift  could  not  coexist  in  water  with  lime  salts,  if  bicarbonate  of  soda  solution  were 
^■bd  to  water  containing  several  grains  per  gallon  of  sulphate  of  lime  or  sulphate  of 
Tnagnesia,  the  water  remained  perfectly  bright.  The  conclusion  he  had  come  to  was 
thftt  those  who  systematically  made  complete  mitieral  analyses  of  water  observed  a 
good  many  facts  not  commonly  stated  in  the  text-hooks.  He  preferred  to  express  the 
remits  of  such  analyses,  not  in  terms  of  the  water,  but  in  terms  of  the  residue.  He 
would  like  to  ask  Mr.  Fisher  whether  he  had  formed  any  hypothesis  to  explain  the 
presence  of  what  was  an  extremely  common  constituent  of  pure  waters  of  the  class 
referred  to,  namely,  saline  ammonia  in  quantities,  which  in  any  other  waters  would 
be  held  to  indicate  pretty  extensive  pollution.  He  was  not  quite  at  one  with 
yir.  Fisher  in  thinking  that  these  water'?  rarely  contained  any  approciablo  quantity  of 
ime  or  magnesia.  In  his  experience,  waters  from  similar  beds  in  other  parts  of  the 
country,  while  they  contained  often  not  more  than  2  or  3  grains  per  gallon  of 
the  carbonates  of  limo  and  magnesia,  sometimes  contained  as  much  as  8  or  10  grains 
)er  gallon  (but  not  often  more)  of  calcium  carbonate. 

Mr.  C.  A,  Mitchell  inquired  at  what  temperature  the  total  solids  were  dried. 
t  was  rather  difficult  to  expel  all  moisture  at  the  ordinary  temperature  of  the  water- 
Uh,  while  at  a  higher  temperature  magnesium  chloride  would  be  decomposed. 
Mr.  Flbiter  said  that  the  total  solids  were  dried  on  the  water-bath. 
The  Presioknt  (Dr.  Voeloker)  said  that,  to  sum  up  Mr.  Usher's  oonoIusionSi 
ley  were  to  the  effect  that,  in  the  case  of  the  bare  chalk,  the  alkaline  carbonates 
ere  practically  washed  out  entirely  ;  but  in  the  case  of  the  chalk  being  covered  by 
Lay  there  was  not  such  a  thorough  washing  out,  carbonate  of  soda  being  present  to  a 
ry  much  larger  extent  than  carbonate  of  lime,  the  carbonate  of  soda  being  originally 
I  integral  constituent  of  the  chalk.  This  matter,  of  course,  had  to  be  looked  at  from 
▼ernl  points  of  view  and  in  regard  to  many  different  kinds  of  water.  .Analysts  had 
^en  in  the  habit  of  saying  that  waters  drawn  from  the  chalk,  but  which  were  found 
contain  only  a  little  lime,  were  to  be  regarded  as  somewhat  abnormal,  the  explana- 
Ion  nsnally  suggested  being  that  there  was  some  infiltration  from  the  sea,  and  that 
^emical  changes  took  place  which  resulted  in  the  formation  of  carbonate  of  soda, 
e  had  before  him  some  analyses  of  waters  which  would  very  well  compare  with  the 
^^ator  which  Mr.  Fisher  had  referred  to,  namely,  those  of  two  supplies  from  deep 
rlesian  wells,  situated  respectively  at  the  Royal  Hotel,  near  Blackfriars  Bridge,  and 
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in  Stamford  Street,  near  Waterloo  Station.  These  waters,  which  he  had  analyai 
at  different  times,  contaiaed  50  graias  of  total  solids  per  gallon,  only  1  or  2  grains  of 
lime,  about  ^  grain  of  tnagnesia,  and  13  to  20  grains  of  carbonate  of  soda,  together 
with  large  amounts  of  sulphate  of  soda  ;  these  results  would  lead  one  to  similar 
conclusions  to  those  which  Mr.  Fisher  Lad  arrived  at.  But  there  were  other  cases 
which  did  not  quite  bear  this  out,  and  be  agreed  with  Mr.  Chapman  that  there  was 
not  sut^icient  evidence  of  the  non-existence  of  alkaline  carbonates  and  lime  salts 
together.  In  the  case  of  a  water  from  Newington,  London,  containing  U6  grains  of 
total  solids  per  gallon,  there  were  over  15  grains  of  lime  per  gallon,  with  large 
quantities  of  alkaline  carbonates  and  alkaline  sulphates  as  well.  In  some  districts  of 
Yorkshire,  near  Maltoa,  for  e.xample,  there  were  limited  areas  where  deposits  of 
carbonate  of  soda  occurred,  and  the  waters  from  the  chalk  in  those  nBigbbourhooda, 
although  there  was  no  overlying  clay,  frequently  contained  as  much  as  150  grains  per 
gallon  of  carboLiate  of  soda.  He  had  made  iuquiries  in  the  neighbourhood,  and  of 
geological  authorities,  but  had  never  been  able  to  tind  any  exact  records  of  the 
occurrence  of  these  deposits  or  any  satisfactory  explanation  of  their  presence, 

Mr.  DiRDtN  thought  that  probably  biology  would  atford  some  clue  to  the  means 
by  which  the  carbonate  of  soda  was  produced.  When  the  chalk  was  deposited 
originally  contained  a  certain  quantity  of  organic  matter  derived  from  m&rii 
organisms,  and  it  seemed  quite  possible  that,  as  the  result  of  the  microbio  actioi 
that  would  take  place  during  the  infiUration  of  an  aerated  water  through  the  chalk, 
the  carbon  of  this  organic  matter  had  become  converted  into  carbonic  acid,  and  under 
these  bacterial  conditions  it  might  have  been  that  some  of  the  original  sulphate  of 
soda  underwent  change,  resulting  In  the  formation  of  sulphate  of  lime  and  carbonate 
of  soda. 

Mr.  Fisher  said  that  he  liad  been  thinking  over  this  matter  for  years,  and  had 
rejected  various  explanations,  until  he  obtained  the  direct  evidence  of  the  presence 
of  carbonate  of  soda  in  the  chalk,  which  seemed  to  decide  the  question.  He  bad  i 
come  to  the  conolusiou  that  such  was  the  probable  explanation  before  he  was  abl«fl 
to  obtain  practical  evidence  of  it.  He  hoped  to  be  able  to  get  evidence  that  the 
limestones  in  the  other  beds  also  contained  free  alkaline  carbonates,  which  he 
thought  would  add  to  the  strength  of  the  position.  What  in  the  tables  he  had 
termed  "  alkalinity  "  represented  all  the  carbonates  as  carbonate  of  soda.  The  figures 
give  some  information  as  to  the  relative  alkalinity  of  the  samples.  A  hundred  c.c.  of 
ordinary  chalk- water  generally  neutralized  about  6  c.c.  of  decinormal  acid,  but  some 
of  these  samples  neutralized  7.  H,  9  or  10  cc,  which  afforded  an  idea  of  the  amounts 
of  alkaline  material  present,  translated  from  decinormal  acid  to  carbonate  of  soda. 
He  was  quite  familiar  with  the  district  referred  to  by  Mr.  Riclimond.  The gault  clay 
which  occurred  in  the  neighbourhood,  and  which  varied  in  width  from  two  to  four  mile 
was  a  great  difficulty  in  the  way  of  getting  proper  water  A  supply  by  gravitatio 
was  diOicult  owing  to  the  distance  from  the  outcrop  of  the  chalk  and  the  greeusand, 
while  if  the  clay  were  pierced  the  water  obtained  was  extremely  saline.  The  water 
from  a  deep  well  at  Swindon  was  so  saline  that  as  it  came  down  the  Thames,  at  times, 
it  affected  the  chlorine  in  the  Oxford  water-supply.  This  saliue  water  had  been 
traced  by  him  in  the  Thames  up  to    Lechlade,  and  from  theuee 
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Hr.  Groves.  On  the  1  inch  to  the  mile  geological  Ordnance  map  it  would  be  seen 
that  there  waa  good  reason  for  the  variations  in  the  quality  of  the  water  coming  from 
belew  the  gault.  In  some  places  the  collecting-ground  was  large,  and  consisted  to  a 
considerable  extent  of  exposed  beds  of  coral  rag,  and  the  water  came  down  gradually 
beneath  the  hills.  In  other  places  the  Oxford  clay  covered  the  porous  collecting- 
ground,  and  there  was  only  a  very  narrow  strip  of  pervious  rock  which  coold  get  any 
VAter  at  alJ.  Shrivenhara  Station  was  just  on  the  edge  of  the  gault,  and  a  little 
further  north  the  coral  rag  was  exposed,  and  there  no  excess  of  saline  matter  was 
to  be  observed.  If  the  explanation  were  correct  as  to  the  cause  of  the  alka- 
Imity,  it  ought  to  apply  to  any  similar  bed  of  chalk  below  the  London  clay. 
There  was  such  a  bed  ol  Loudon  clay  in  the  southern  part  of  Hampahire,  neai-  the 
New  Forest,  on  both  sides  of  which  the  chalk  downs  rose  to  a  considerable  height, 
fcad  be  hoped  to  have  an  opportunity  of  examining  a  sample  from  this  locality.  AU 
toese  saline  waters  contained  exceptional  quantities  of  ammonia,  and  some  contained 
oonsiderable  quantities  of  organic  matter.  At  Marsh  Gibbon,  where  the  water  flowed 
OTlt  of  a  borehole,  it  came  out  quite  brown,  from  the  quantity  of  organic  matter 
dissolved  in  passing  under  the  ground  for  three  miles  ;  that  water  contained  also  a 
notable  quantity  of  free  ammonia.     Where  ammonia  was  present  in  these  waters 

>  there  was  very  seldom  any  quantity  of  nitrates.  The  question  of  the  solubihty  of 
caJoium  oarbonate  in  waters  containing  an  excess  of  free  ammonia  was  dependent  to 
Bome  extent  upon  the  proportion  of  carbonic  acid  present.  In  a  soda-water  made 
item  a  bard  water  considerable  quantities  of  carbonate  of  lime  would  be  found  in 
Bolution  as  well  as  carbonate  of  soda.  It  was  generally  the  case  that  those  waters 
which  were  alkaline  contained  very  small  proportions  of  carbonate  of  lime,  though  he 
■was  not  certain  as  to  how  the  lime  might  have  disappeared.  Frequently  there  was 
only  so  much  lime  in  solution  as  would  dissolve  jter  se  as  calcium  carbonate. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND   DRUGS  ANALYSIS. 

Hetbods  for  the  Ceteotion  and  Kstimation  of  Arsenic  in  Beer,  Brewing 
Materials,  and  Food.  W.  Thomson  and  J.  P.  Shenton.  {Joum.  Soc.  Chem,  Ittd.. 
IdOl,  XX.,  204.) 

Mabsh-Derzelius  Test. — Fifty  c.c.  of  beer  are  placed  in  an  8-ounce  flask, 
heated  to  the  boil  with  agitation,  then  evaporated  to  a  syrup  on  a  sand-bath  ; 
cc  of  nitric  acid  and  5  c.c.  of  strong  sulphuric  acid  are  next  added  and  the  liquid 
boiled  down  till  it  darkens.  One  or  2  c.c.  more  of  nitric  acid  are  introduced  as  often 
aa  discoloration  occurs  until  the  organic  matter  is  completely  destroyed  (about  25  c.c. 
ATO  uBualJy  required).  The  liquid  finally  occupies  a  volume  of  about  6  c.c. ;  it  is 
iated  with  an  equal  volume  of  water  and  boiled,  to  expel  nitrous  and  nitric  Roids- 
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U  is  then  made  up  to  15  c.c  The  Marsh  apparatus  consists  of  a  50  cc.  conical  .len 
dask  titted  with  a  wooden  stopper,  made  tight  with  paraliin  wax.  It  is  conveDienil] 
provided  with  a  ^aduated  stoppered  tubo-funnel,  holding  15  c.c.^  to  contain  thi 
arsenical  liquid,  the  stop-cock  of  which  is  so  arranged  as  either  to  permit  introdua 
tion  of  measured  quantities  of  the  arsenical  liquid,  or  of  dilate  sulphuric  acid  {I  '  T 
The  flask  is  filled  one-third  full  of  granulated  ^inc.  The  hydrogen  passes  through 
tube  containing  a  coil  of  filter-paper  and  a  plug  of  cotton-wool,  then  enters  a  hai 
glass  tube  ,^^  inch  in  diameter,  drawn  out  at  the  end.  The  acid  should  be  added  i 
that  the  hydrogen  flame  is  between  ^^  and  I  inch  long ;  and  the  Bunseu  burner 
placed  where  it  will  heat  ','  inch  of  the  tube  to  redness  about  ,\  inch  from  the  coi 
striction.  Suflicient  of  the  arsenical  liquid  is  gradually  introduced  (1.  2,  or  3  c.c.)  1 
yield  a  mirror  of  standard  size,  and  thus  the  process  becomes  quantitative.  Standai 
mirrors  are  prepared  by  adding  from  weak  standard  arsenious  acid  solutions  quant 
ties  corresponding  to  the  zkt,,  tlat  aU.  lUt  iis,  r'l,  s^1,  and  ^z  grain  per  gallon, 
making  the  comparisons,  the  flask  should  be  as  small  as  possible,  and  all  dimensio 
and  weights,  etc.,  should  be  kept  identical.  Pure  sulphuric  and  hydrochloric  acid 
are  obtained  by  distillation  with  a  little  chromic  acid,  chlorine  in  the  HCl  bein 
destroyed  by  pure  phenol.  Kod  zinc  should  not  he  used,  and  the  metal  should  b 
quite  pure,  since  various  impurities,  not  all  of  which  are  known,  tend  to  hold  bao 
the  arsenic  Additions  of  platiuuiu,  platinic  chloride,  aluminium,  magnesium,  a 
lead  or  zinc  salts,  should  bo  avoided. 

In  the  case  of  viaU^  5  grammes  are  treated  with  25  c.c.  of  nitric  acid,  heat 
cautiously,  and  5  o.a  of  sulphuric  acid  added,  proceeding  then  as  above.  With  coi 
and  cohc^  /)  grammes  of  the  former,  or  '25  grammes  of  the  latter,  in  fine  powder,  a 
heated  with  ;25  c.c.  of  nitric  acid  for  one  hour,  then  with  5  c,c.  of  sulphuric  acid  f 
half  an  hour.  After  cooling,  the  mixture  is  diluted  to  about  100  c.c.  and  tiltere 
The  filtrate  is  concentrated  with  more  nitric  acid  to  destroy  organic  matter,  an 
finally  evaporated  free  from  nitrous  and  nitric  acid.  The  resulting  solution  is  th 
examined  for  arsenic  as  above. 

Reinsch  TkAt. — The  present  authors  cannot  accept  the  process  specified  by  th 
Brewers*  Association  (this  volume,  p.  13) :  (1)  Because  it  is  less  delicate  ;  (2)  becau 
it  is  less  distinct  than  the  Marsh  test,  the  colour  of  the  sublimate  obtained  in  tb 
Reinsch  test  not  being  so  convenient  for  comparison  as  the  Marsh  black ;  (3)  becaui 
the  whole  of  the  arsenic  is  not  recovered  from  the  copper  by  heating;  (4)  beoaui 
some  arsenic  will  be  volatilized  when  the  beer  is  concentrated  with  hydrochloric  acid 
(5)  because  arsenic  acid  may  be  present  and  delay  the  reaction  ;  and  (6}  because  th 
small  piece  of  copper  is  not  likely  to  collect  all  the  arsenic  present  in  the  liquid. 

Maksh-Gutzeit  Test.— This,  as  modilied  by  Tyrer,  was  tested.  The  arsino  w 
passed  through  potash  bulbs  charged  with  strong  lead  acetate  solation  before  beii 
applied  to  the  paper  treated  with  mercuric  chloride.  The  gas  does  not  appear 
dissolve  in  the  solution  to  any  appreciable  extent ;  and  the  authors  consider  this  tl 
best  method  of  working  the  teatf  questioning  whether  the  MarshfjutTieic  is  not  tl 
best  for  the  approximate  determination  of  minute  quantities  of  arsenie  altar  tl 
organic  matter  of  the  original  sample  has  been  destroyed.  One  disadvantage  is  thi 
the  yellow  colour  cannot  be  seen  by  gaslight. 
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Neither  sulphuric  nor  hy<irochloric  acid  free  from  chlorine  removes  arsenio  from 
arsenical  glass  when  stored  therein  for  aeventeeu  hours  in  the  cold.  Sodium  selenito 
yields  a  dark-brown  precipitate  in  the  Marsh  flask,  and  gives  a  bright  red  mirror. 
No  indication  of  that  element  was  discovered  in  any  of  the  btjers  and  sugars 
examined.  ^*  ^'  ■^• 


ORGANIC    ANALYSIS. 


A  Gas-volumetric  Method  of  Determining  Formaldehyde.  E.  Riegler. 
(^fii.  amir.  Chcrn.,  1901,  xL,  92-9-1.) — If  hydrazine  sulphate  be  treated  with  a  solution 
of  iodic  acid,  the  whole  of  its  nitrogen  is  liberated,  as  in  the  equation  : 

5(N  JI,H,SO,)  +  4niO,  -  5N..  +  12H,0  +  oH,SO,  +  iL 
If,  bowever,  formaldehyde  be  present}  it  combines  with  the  hydrazine  to  form  a 
hydrazone,  which  is  only  decomposed  after  some  time  by  the  iodic  acid.    Thus,  a 
quantity  of  hydrazine  corresponding  to  the  bydrazone  remains  undecomposed,  and 
the  volume  of  nitrogen  is  smaller. 

The  reagents  required  are  a  solution  of  1  gramme  of  hydrazine  sulphate  in 
100  o.a  of  water,  and  a  solution  of  5  grammes  of  crystalUzed  iodic  acid  in  60  c.c  of 
water. 

The  apparatus  used  by  the  author  was  the  well-known  Knop-Wagner  nitro- 
meter. Twenty  c.c.  of  the  hydrazine  solution  are  mixed  with  20  c.c.  of  water  in  the 
fivolution  flask,  and  «'5  c.c.  of  the  iodic  acid  solution  introduced  into  the  inner  vessel. 
The  nitrogen  is  collected  and  measured  in  the  usual  manner. 

A  definite  quantity  of  the  aqueous  solution  of  formaldehyde  containing  not  more 
tliaa  OOH  gramme  of  that  substance  is  now  shaken  with  20  c.c.  of  the  hydrazine 
sulphate  solution,  and  the  mixture  left  for  fifteen  minutea  It  is  then  introduced  into 
the  evolution  tiask  of  the  apparatus*  together  with  about  10  c.c.  of  water,  and  the 
nitrogen  liberated  as  before  by  the  introduction  of  5  c.c.  of  the  iodic  acid  solution, 
the  shaking  being  continued  for  half  a  minute,  and  the  reading  taken  after  two 
DiinuteB  (not  more). 

The  difierence  between  the  two  results,  calculated  to  standard  temperature  and 
preBBure,  and  multiplied  by  the  factor  3-7,  gives  the  corresponding  amount  of  formalde- 
hyde in  milligrammes.  C.  A.  M. 


The  Separation  and  Determination  of  Ammonia  and  Methylammes, 
E.  Quantin.  {Ann.  de  Chim.  attal.j  1901,  vi.,  12o,  128.) — This  method  is  based  on 
the  following  principles:  If  a  solution  containing  both  free  or  combined  ammonia 
ud  methylamines  ho  treated  with  sodium  phosphate  and  then  with  magnesium 
sulphate,  the  whole  of  the  ammonia  is  precipitated  as  ammonium  magnesium 
phosphate,  provided  the  liquid  be  alkaline  from  the  presence  of  methylamines,  which 
should  be  added  if  necessary. 

An  aliquot  part  of  the  solution  is  diluted  to  a  litre  : 

(a)  The  total  volatile  bases  are  deterxuined  in  100  c.c.  of  this  solution,  and  oalcu 
Uted  aa  ammonia  —  A. 
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(b)  One  hundred  c.c  of  the  solution  are  treated  with  sufficient  eodium  phospha 
and  magneBiuin  sulphate  to  preoipitate  a  quantity  of  ammonia  equal  to  A.     Punti 
methylamines  are  added  to  insure  the  complete  precipitation,  and  the  precipitate 
allowed  to  settle  for  six  hours,  after  which  it  is  collected  and  washed  with  water 
until  the  washin<^s  are  neutral. 

(c)  The  precipitate  and  filter-paper  are  transferred  to  a  distillation  flask,  the 
precipitate  dissolved  in  hydrochloric  acid,  an  excess  of  sodium  hydroxide  added,  and 
the  ammonia  distilled  into  standard  aoid  in  the  usual  manner. 

{d)  One  hundred  c.c.  of  the  original  solution  are  concentrated  to  a  small  volume, 
the  total  ammonia  and  mono-  and  di-iuethylamines  precipitated  with  platinum  chloride, 
and  the  precipitate  collected,  dried,  and  weighed.  Let  j}  represent  the  weight  of  the 
precipitate,  and  jpj  the  weight  of  platinum  obtained  on  igniting  the  precipitate.  Seven- 
teen parts  of  ammonia,  31  parts  of  monomethylamine,  and  45  of  dimethylamine  yield 
respectively  223,  237,  and  251  parts  of  platinochlorides,  containing  9H-5  parts  of 
platinum. 

If  the  quantities  of  the  three  bases  be  represented  ))y  z,  y,  e,  we  obtain  tha 
equations : 


and 


(1) 

(9J 


«..^;,.«. 


J 


17 

•^    +    ?/    4.    ^     --     Pt 

17     31     45     98-5 

Substituting  for  x  the  result  from  the  determination  of  ammonia,  two  equationi 

are  obtained,  giving  the  values  of  i/  and  z. 

Finally,  the  difference  .\ -(x  +  ^ -f-z)^P  gives  in  terms  of  ammooia  the  propor 

P  X  59 
tional  amount  of  trimethylamine,  of  which  the  real  quantity  will  be 

[Ammonium  magnesium  phosphate  does  not  readily  yield  its  ammonia  on  me: 
distillation  with  sodium  hydroxide.—B.  D.] 

C.  A.  M 


% 


Quantitative  Determination  of  Malic  Acid.     A.  Hilger.     {^eii,  fur  Ui 
fiiich.  der  Nahr.  inul  Genussmittcl,  1901,  iv.,  49,  30.) — The  author  proposes  a  method 
based  upon  the  observed  fact  that  1  gramme  of  malic  acid,  on  boiling  with  a  slight! 
alkaline  or  neutral  solution  of  palladium  chloride  reduces  0294  gramme  of  palladi 
One  hundred  c.c.  of  the  liquid— e.^/.,  wine— under  examination  are  evaporated 
remove  volatile  constituents,  and  the  residual  liquid  made  feebly  alkaline  with  baai 
lead  acetate.     The  resulting  precipitate,  which  contains  the  whole  of  the  malic  acid, 
filtered  off,  washed  with  cold  water,  and  dissolved  in  a  httle  dilute  hoihng  ao6tio 
nitric  aoid.    Sodium  carbonate  is  then  added  to  the  boiling  solution  to  alkaline  reaetioi 
and  a  current  of  carbonic  acid  gas  passed  through  the  liquid.    The  precipitate  of  hai 
lead  carbonate  is  removed  by  filtration,  the  hltrate  concentrated  to  100  c.c.    It  is  tbi 
ueuttalized  with  hydrochloric  acid,  transferred  to  a  oOU  c.c.  Erlenmeyer  flask,  t 
with  10  CO.  of  a  5  per  cent,  palladium  chloride  solution,  and  boiled  for  ten  auDUtaa. 
The  reduction  of  the  palladium  chloride  is  accompanied  by  a  brisk  diseog&gemdnt  of 
carbonic  acid  gas ;  when  this  ceases,  the  liquid  is  made  faintly  acid  with  hydrochloric 


il^^i 
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ttcid.  and  the  heating  ooDtiaued  until  the  pftUadium  has  consolidated  and  settled  to 
the  bottom  of  the  vessel.  The  precipitated  metal  is  then  filtered  off,  wstshed,  dried, 
lieftted  in  a  stream  of  carbonic  acid  gas,  cooled^  and  weighed  H.  H.  B.  8. 


Bomarks  upon  the  Halphen  Reaction  with  Cottonseed  Oil.     E.  "Wrampel- 

meyer.  {Zvit.  fUr  Untcrsnch.  der  Nahr  und  Genussmittel,  1901,  iv..25.)— The  author 
coDBiders  that  Soltsien's  modification  of  Halphen's  procedure  (Z<!»/.  offent,  Chtm., 
Mil,  106,  135)  impairs  the  sensitiveness  of  the  test.  According  to  his  experience,  a 
decided  indication  can  be  obtained  in  a  quarter  of  an  hour  by  the  use  of  amyl  alcohol, 
as  stated  by  Halphen,  whereas  by  Soltsien's  procedure  three-quarters  of  an  hour  are 
required.  He,  however,  does  not  consider  it  necessary  to  revert  to  the  use  of  the 
sal^water  bath.  The  author's  method  of  working  is  as  follows  :  A  moderately  thick 
tett-tube,  about  2*5  centimetres  wide  and  15  centimetres  long,  and  graduated  at 
lOoentimetres,  is  filled  to  the  graduation  with  the  oil  to  be  examined,  and  an  equal 
volame  of  amyl  alcohol  and  about  2  c.c.  of  a  1  per  cent,  solution  of  sulphur  in  carbon 
disdphide  added.  A  bored  cork  with  fitted  tube  is  then  inserted  in  the  neck  of  the 
test-tube,  and  the  whole  heated  in  a  boiling-water  bath  for  a  quarter  of  an  hour 
(c/ Analyst,  189b.  131;  l«9y,  214;  1^00,  105).  H.  H,  K  S. 


The  Optical  Examination  of  Fats  and  Waxes,  G.  Marpmann.  (C?wm. 
£fc.  Felt.  n.  HtiTz.  hul,  1901,  viii.,()5-(irt.)— Although  the  refractive  index  of  beeswax 
tffisrds  a  rapid  means  of  judging  as  to  its  impurity,  there  has  hitherto  been  the  draw- 
l«ck  that  the  refractometer  is  injured  by  being  brought  to  the  necessary  temperature 
of70*-ao*  C. 

This  can  be  obviated,  however,  by  making  use  of  the  fact  that  the  refractive 
index  of  a  mixture  is  equal  to  the  arithmetical  mean  of  the  indices  of  its  components. 
Tims,  by  mixing  beeswax  with  a  fatty  oil,  a  mass  which  remains  fluid  at  40°  C.  can 
be  obtained,  and  its  refraction  index  readily  determined. 

Ethereal  oils  are  also  more  or  less  suitable  substances  for  the  admixture,  but 
ether,  chloroform,  or  higher  alcohols,  benzene,  etc.,  are  less  satisfactory.  The  author 
gives  the  results  of  experimental  tests  with  mixtures  of  beeswax  with  peppermint 
oil  and  clove  oil.  C.  A.  M. 


Determination  of  Cresol.  F.  Russig  and.  G-.  Fortmann.  {Zeits.  augew.  Chetn., 
1901,  157.) — The  following  method  gives  somewhat  higher  results  than  that  of 
lUichig  (Analvst,  1900,  20H).  50  grammes  of  the  cresol  are  weighed  into  an  Erlen- 
oieyer  flask,  and  125  grammes  of  sulphuric  acid  of  6(5'^  B.  are  added.  The  mixture  is 
warmed  to  (10 '  or  70"  C.  and  allowed  to  stand  one  or  two  hours.  The  nitrating 
apparatus  consists  of  a  glass  retort  of  about  1  litre  capacity  fitted  with  a  dropping 
funnel.  Into  the  retort  400  grammes  of  nitric  acid  of  10'^  B.  are  introduced  and 
betted  to  GO  C,  the  flame  being  then  removed.  The  sulphuric  acid  is  allowed  to 
drop  into  the  nitric  acid.  This  takes  one  and  a  half  to  two  hours.  About  twenty 
aiaates  after  all  has  run  in,  the  contents  of  the  retort  are  poured  into  a  large 
pQlcelain  baeiu  containing  200  c.o.  of  water,  and  a  further  '200  c.c.  of  water  are  used 
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to  wash  out  the  reLort.  It  is  then  allowed  to  stand  overnight.  The  trinitro-oreaol 
is  then  collected  on  a  hardened  filter-paper,  washed  with  200  cc.  more  water,  dried 
at  95'  to  100 \  and  weighed.  Pure  metacresol  thus  yields  175*G  per  cent,  of  trimtro* 
cresol  as  against  174  per  cent,  given  by  Haschig's  method. 

The  authors  find  that  the  method  of  Ditz  and  Cedivoda  (Zeits.  angew,  Chem.^ 
1900,  1050)  is  quite  unreliable.  A.  31 

Detarmination  of  CresoL     H.  Dit«,     (Zeits.  ancfew,  Chem.,  1901,  160.)— ThL« 
author  replies  to  the  criticisms  of  Russig  and  Fortmann  upon  his  method  (see  above  ^ 

A    U        ■ 


INORGANIC    ANALYSIS. 


I 


The  Estimation  of  Manganese  in  Ferro-Cbromium  Alloya  J.  T.  {Chtr^^. 
News,  vol.  Ixxxiii..  p.  25.) — One  gramme  of  the  powdered  alloy  is  fused  with  sever  ^i 
grammes  of  sodium  peroxide  in  a  nickel  crucible,  then  dissolved  in  water,  boiled  f^3r 
five  to  ten  minutes,  and  filtered.  The  mixed  oxides  of  iron,  manganese  and  Dickr«l 
filter  badly,  but  settle  readily^  and  should  therefore  be  boiled  repeatedly  with  ^i»  ary 
dilate  ammonium  carbonate,  and  collected  on  the  filter  when  the  liquid  has  nearly  «r 
quite  lost  its  yellow  colour.  The  residue  and  (asbestos)  filter  are  treated  with  eqim.Al 
parts  of  nitric  acid  (1'20)  and  water,  and  suflicient  ferrous  sulphate  to  fully  redcB.«e 
the  nickel  and  manganese  oxides.  The  solution  is  thoroughly  cooled,  oxidized  vri  "ttb 
Bodium  bismutbate,  and  the  filtered  permanganate  titrated  with  hydrogen  peroxi^i>e, 
according  to  the  instructions  of  Heddrop  and  Ramage. 

The  green  colour  of   the  titrated  solution,  due  to  nickel  from  the  crucible, 
destroyed  by  a  slight  excess  of  permanganate.  C.  S. 


I 


On  Vogel's  Method  for  the  Qualitative  Detection  of  Cobalt.     F.  P.  Tre^^ 
welL    (Zcit,  (iJionj,  Citem.,  xsvi,  108.) — This  method  is  especially  suitable  for  t^Jc 
detection  of  traces  of  cobalt  in  nickel  salts,  oven  in  the  presence  of  iron.     To  th9{ 
solution  of  the  nickel  salt  a  concentrated  solution  of  ammonium   thiocyanate  i» 
added,  and  the  whole  shaken  with  a  few  c.c.  of  amyl  alcohol.     If  the  upper  alcoholic 
layer  remains  colourless,  neither  iron  nor  cobalt  is  present ;  if  it  becomes  red,  iron  is 
indicated.     In  this  case  a  few  drops  of  sodium  hydroxide  solution  are  added,  and  the 
liquid  is  again  shaken  ;  if  cobalt  is  present,  the  upper  layer  will  now  be  coloured  btoe. 
through  the  formation  of  a  compound  Co(NH4)3(CNS)^.  A.  G.  L. 


Estimation  of  Aliuninium  in  Steel.  B.  Spatz.  {Zeits.  dffentl,  Chem,^  1901, 
vlL,  60;  through  Cfiem.  ZeiL  Bep,,  1901,  79.) — One  gramme  of  filings  is  dissolved  ia 
2  c.c.  of  strong  sulphuric  acid  and  15  or  20  c.c.  of  water.  The  solution  is  iraot- 
ferred  to  a  silver  basin,  treated  with  40  grammes  of  crystallized  ammonium  oxalatA. 
and  eiectroLyzed.  [No  electrical  measurements  are  given.]  At  intervals  a  few  dtop^ 
of  the  liquid  are  withdrawn  through  a  fine  piputtu,  evaporated  and  igoited  on 
platinom  foil,  and  tested  for  iron.     When  only  traces   thereof  remain,  the  main 
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•ointion  is  run  into  another  vessel,  and  the  former  basin  is  rinsed  out  and  rubbed 
well  with  a  rubber-tipped  glass  rod.  The  liquid  is  evaporated  to  dryness,  brought 
lo  ft  dull  red  heat»  and  fused  with  potassium  bisulphate.  The  melb  is  dissolved  io 
water,  acidulated  with  eulpharic  acid,  mixed  with  some  ammonium  phosphate,  and 
precipitated  with  ammonia ;  the  precipitate  is  collected,  dissolved  in  hydrochloric 
Acid,  thrown  down  again  with  ammonia,  filtered,  dried,  and  weighed  as  iron  plus 
ftlominium  phosphate.  It  is  then  once  more  fused  with  bisulphate,  the  melt  taken 
op  in  dilute  sulphoric  acid,  a  weighed  piece  of  pure  zinc  added,  and  the  iron  titi-ated 
with  permanganate.  By  calculating  the  weight  of  iron  found  into  phosphate,  and 
dedactin^;  from  the  mixed  phosphates,  the  amount  of  aluminium  phosphate  derived 
frnm  the  steel  is  left.  If  the  sample  only  contains  traces  of  aluminium,  4  or  5  single 
grammes  should  be  electrolyzed  separately,  and  the  united  liquids  examined  as  above. 

F.  H.  L. 


Caldum  Compounds  ia  80IL    Estimation  of  "  Available  "  Lime.    D.  Meyer. 

{Landw.  Jakrb.,  1900,  xxix.,  913  ;  through  Ch/im.  Zcit.  Rep.,  1900,377,)— The  author 
describes  an  investigation  of  twenty-six  different  specimens  of  soil,  on  twenty-one  of 
which  experiments  with  growing  plants  were  also  carried  out.  The  total  lime  in  the 
tatoples  varied  from  0*092  to  1  *271  per  cent.  The  average  proportion  of  lime  in  the 
tight  soils  was  0333  per  cent.,  in  the  heavy  soils  0*694  per  cent.  ;  but  although  the 
Utter  usually  contained  more  than  the  former,  this  was  not  always  the  case,  Io 
twenty-two  of  the  samples  the  proportion  of  carbon  dioxide  ranged  from  0*020  to 
(Ky76  (mean  0*045)  per  cent. ;  four  samples  contained  from  0'168  to  0300  per  cent, 
of  COo.  The  average  for  the  light  soils  was  0*052  per  cent.,  for  the  heavy  soils 
0O98  per  cent.  Most  of  the  soils  contained  less  than  ^.'i  per  cent,  of  their  total  lime 
H  carbonate;  there  was  a  larger  pro|>ortion  of  carbonates  in  the  Light  thau  in  the 
h«a\7  soils.  Samples  having  the  same  proportion  of  carbon  dioxide  contained  totally 
diiSffTBOt  proportions  of  hme. 

The  solubility  of  the  lime  in  dilute  hydrochloric  acid  varied  considerably  ;  in 
Kghl  soils  it  was  leas  soluble  than  in  the  heavy  soils.  There  was  no  connection 
fafltwaea  the  solubihty  of  the  lime  in  dilute  hydrochloric  acid  and  the  proportion  of 
Tcry  fioe  particles  in  the  soil.  There  was  no  connection  between  the  amount  of 
etrboo  dioxide,  of  sulphuric  acid,  or  of  phosphoric  acid  and  the  solubility  of  the  lime. 
Magnesia  stood  in  much  Che  same  relation  as  the  lime.  Judging  from  the  small 
pfOportioD  oi  carbon  dioxide,  sulphuric  acid,  and  phosphoric  acid,  it  is  clear  that 
OLOit  of  the  Lime  in  these  soils  existed  as  silicates.  Since  the  solubility  of  the  lime 
in  dilate  acid  was  less  in  the  light  than  in  the  heavy  soils,  the  latter  must  coutain 
Utmr  lime  ohiefly  as  easily  decompoBahlo  silicates. 

DilTerent  compounds  of  lime  exhibit  notable  differences  in  their  effects  upon  the 
growth  of  plants.  The  useful  compounds  of  calcium  are,  according  to  the  author, 
the  carbonate,  the  sulphate,  and  the  easily  decomposable  silicates  ;  and  as  they  can 
b  dlstolved  by  a  neutral  solution  of  ammonium  chloride  or  nitrate,  by  adopting  these 
*oN«att  it  becomes  possible  to  devise  a  process  for  estimating  available  lime  which 
^VMflgOTBB  agreeing  better  with  the  results  of  experiments  on  plants  than  when 
lijrdroaUorie  acid  is  employed. 
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Moyer  accordingly  propoBea  to  estimate  the  "available"  lime  l>y  digesting  t 
sample  of  soil  for  three  hours  on  the  water-bath  with  a   10  per  cent,  solution 
ammonium  chloride,  determining  the  calcium  in  the  filtrate  without  remo^'ing  C 
silica.     A  yield  of  0-25  per  cent,  by  this  process  may  be  considered  normal ;  it  should 
not  fall  below  0-20  per  cent  F.  H,  L. 


I 


On  the  Quantitative  Determination  of  Magnesium  by  Means  of  Organic 
Bases.  W.  Herz  and  K.  Drucker.  {Zeit.  aiiorg,  Cfieffu,  xxvi.,  317.)— Magnegium 
can  be  Beparutod  from  the  alkali  mecals  in  the  same  way  as  zinc,  by  precipitating 
the  solution  in  the  cold  with  an  aqueous  solution  of  dimethylamine ;  after  standing 
for  several  hours  the  precipitated  magnesium  hydroxide  is  filtered  off,  washed  rapidly 
with  water  containing  dimethylamine,  and  ignited  over  a  Teclu  burner.  The  results 
obtained  were  satisfactory.  The  separation  may  also  be  effected  by  means  of 
guanidine,  obtained  from  the  carbonate  by  adding  an  amount  of  barium  hydroxide 
insufficient  to  liberate  all  the  guanidine.  The  carbonate  itself  does  not  precipitftte 
mGhgnesium  completely.  A.  G.  L. 


Deterxnination  of  Fluorine  in   Zino   Blendes.      F.   Sullnheimer.      {ZeUi, 
angew.  Client.,  1901,  101.) — The  apparatus  used  consists  of  a  flask  of  about  300  ce. 
capacity  fitted  with  a  rubber  stopper,  through  which  pass  inlet  and  outlet  tubes  w 
a  thermometer.     The  outlet  tube  leads  first  thiough  a  U-tube  tilled  with  glass  wool 
then  through  a  cooled  Winkler  coil  into  a  Drehschmidt  wash   bottle  containing 
potassium  chloride  solution.     About  2*')  grammes  of  the  blende  are  weighed  oW 
mixed  with  3  to  5  grammes  of  quartz  powder,  and  introduced  into  the  flasiL 
mixture  of  20  grammes  of  chromic  acid  and  100  c.c.  of  concentrated  sulphuric  aetd 
are  added,  the  flask   is  closed,  shaken  round,  and  purified  air  ia  led  through  tbft 
apparatus.     After  a  time  the  temperature  of  the  contents  is  gradually  raised  to 
An  energetic  reaction  then  sets  in,  and  the  fiame  is  removed.     When  this  has 
the  temperature  is  raised  to  150",  and  the  heating  is  continued  for  three  hours. 
whole  of  the  fluorine  will  then  have  been  driven  ofl,  and  will  have  liberated  aoid 
according  to  the  equations  : 

3SiF,  +  2H,0  =  2H„SiF,  +  SiO., 
2H3SiF,  +  4  KCl  =  2K,SiFg  +  4301. 

The  aoid  is  titrated  with  decinormal  alkali,  using  phenolphthalein  oa  indicator. 

A.  M 


igb  tbs^ 
o.SO'CH 
ceaseU 
a.  Tba^ 
1  Boid 


A  Wow  Test  for  Chlorine  for  TTae  with  the  Blow-pipe.     Henry  W.  Niobol 
(Arfmr.  Chem.  Journ.^  xxv.,  315.)— The  substance  to  be  examined  is  heated  wil 
potassium  bisulphate  in  a  tube  closed  at  one  end  and  a  piece  of  filter-paper  moistei 
with  a  solution  of  cobak  nitrate  held  at  the  mouth  of  the  tube.     If  a  chlonil 
present,  the  paper  will  turn  blue  ;  if  a  bromide  or  iodide,  green.     In  the  o&se  of  sn;i 
quantities  of  chlorides,  it  may  be  necessary  to  dry  and  warm  the  paper  to  prodi 
the  colour.     If  both  chlorides  and  bromides  are  present,  the  paper  turns  blue  fii 
and  then  green,  or,  if  hot  little  bromine  is  present,  bluish-greea.     A  minaraL 
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Uining  ftbout  22  per  cent,  of  chlorine  gave  a  good  reaction  by  this  method,  but  the 
Uvt  is  iDQch  less  seneitive  for  bromides  than  for  ohlorides. 

Chlorides  in  solution  may  be  detected  by  dipping  a  piece  of  Blter-paper  into  the 
lirjoid.  adding  a  drop  of  cobalt  nitrate,  and  drying  the  paper,  bat  the  test  is  not  very 
doUcaio. 

Tbe  chlorochromic  acid  test  may  be  modified  by  carrying  it  out  in  a  plain  test' 
tabe.  and  holding  a  piece  of  filter  paper  moistened  with  a  saturated  solution  of  sodium 
c4rl)onat6  at  the  mouth  of  the  tube.  The  paper  retains  the  chromium,  which  can  be 
easily  identified  in  the  ash.  A.  G.  L, 


Proximate  Analysis  of  Clays.  W.  Jaokson  and  E.  H.  Rich.  (Juurn.  Soc, 
Chenu  hiii..  1900,  xii.,  1087.)  -In  order  to  estimate  the  amount  of  clay  substance, 
Uspar.  and  quartz  in  a  sample  of  clay,  it  is  usual  to  utilize  the  action  of 
lolphanc  acid  on  hydrated  silicate  of  alumina  (clay),  which  brings  about  the  solution 
of  tbe  alumina  as  sulphate.  The  silica  remains  in  the  amorphous  condition,  and  is 
sabsequently  taken  up  with  dilute  alkali.  The  authors  find,  however,  that  both  acid 
•Ad  alkali  act  upon  felspar,  dissolving  it  as  a  whole,  especially  in  the  case  of  plastic 
cU)§.  A,  M. 

On  the  Persulphatea  and  their  Application  in  the  Laboratory  and 
Industries.  R.  Namias.  (UOrosi,  xxiii,,  218,  through  Zeit.  anorg.  Ch^m.  xxvi., 
125.)— For  the  analysis  of  persulphates,  the  salt  should  be  allowed  to  stand  in  the 
cold  for  twelve  hours  with  potassium  iodide  solution,  and  the  liberated  iodine 
titrated  As  solutions  of  persulphates  remain  unchanged  for  a  long  time,  they  can 
b»  used  in  volumetric  analysis.  Ammonium  persulphate  precipitates  manganese 
bolide  quantitatively  from  hot  ammoniacal  solutions  of  manganese  salts.  When 
nod  in  excess  in  hot  solutions,  it  is  also  capable  of  oxidizing  chromic  oxide  to 
ebrocmo  acid  in  one  hour.  A.  G.  L. 


Tho  Recalculation  of  the  Ohemioal  Analyses  of  Rocks.  J,  P,  Kemp. 
I  Vvu'o/  uf  Min4;s  Quart.,  xxii.,  75.) — If  the  chemical  analysis  of  a  rock  is  accompanied 
by  a  microscopical  study  of  thin  sections  of  the  rock,  it  is  often  possible  to  calculate 
the pei^ooDtages  of  the  several  minerals  present.  In  the  first  place,  the  "molecular 
Kite*'  of  the  various  molecules  present  are  determined  by  dividing  the  percentage 
vihiM  found  by  the  corresponding  molecular  weights.  The  following  example  of  a 
•ymile  is  taken  from  a  report  by  W.  H.  Weed  and  L.  V.  Firsson  (Twentieth  Annual 
Baport  Directory  United  States  Geological  Survey,  iii.,  4rt6),  the  molecular  propor- 
^Icnt  being  given  under  the  respective  percentage  values : 


m^     Ai.0^ 

Fe,0,. 

FeO. 

MgO. 

CO. 

N»,0. 

K,0. 

i\0,. 

CI.        ToUL 

€4*4     16-27 

2-42 

1-68 

1-27 

3-6.5 

4-39 

4-98 

0-37 

0-05    08-62 

1077    0-168 

0-015 

00t>2 

0-031 

0-047 

0-070 

0053 

0002 

0-0014 

Tha  remaining  1*50  per  cent,  consisted  of  TiO^,  H^O,  CO,,  BaO,  SrO,  and  \» 
Vi^Ucted  in  the  recalculation.  An  examination  of  thin  sections  with  the  microscope 
ibov«d  the  minerals  present  in  the  rock  to  be  the  following  :  Orthoclase,  K^O,  Al^O^, 
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6SiO,;   plogioclase.  albite  Na-O.  Al-Aj.   6SiO„  ftnd  anorthite  CaO,  A1A»  -SiO, 
hornblende.  MgO,  SiO^.  CaO.  SiOa  and  FeO,  SiOa;  magnetite,  Fe»Oa,  FeO  ;  apatil 
9CaO.  CaCl,.  3PaO., ;  quartz,  SiO,. 

On  inspecting  the  above  formolie,  it  is  evident  that  all  the  K^O  (<53)  lb  in  the 
orthoclase,  all  the  NajO  (70)  in  the  albite.  and  the  remaining  Al^Oj  (3o)  in  the 
anorthite,  requiring  an  equal  number  o£  molecules  of  CaO  (3o).  The  rest  of  the  CaO 
(47)  is  in.  the  hornblende  and  apatite,  and  the  apatite  can  be  calculated  from  the 
PjOf.  (2).  All  the  Cli  (-7)  ia  in  the  apatite,  and  the  MgO  (31)  in  the  hornblende.  All 
the  Fe/),  (15),  and  an  equivalent  amount  of  PeO  (15)*  are  in  the  magnetite,  the 
remaining  FeO  (7)  being  in  the  bornbleude.  The  excess  of  SiO^  constitutes  the 
quartz. 

To  obtain  the  percentages  of  the  minerals  in  the  rook,  the  molecular  proportion 
of  one  of  the  constituents  of  the  mineral  is  multiplied  by  the  molecular  vi'eight  of  the 
mineral — e.g.,  the  percentage  of  orthoclase  is  0053  x  556  =  29-46.  Thus  the  following 
percentages  are  obtained:  Magnetite  3'50,  hornblende  400,  anorthite  9'73,  albite 
36'68.  orthoclase  29-I6,  quartz  13-51.  apatite  1*10:  Total,  9H*61. 

The  ratio  of  the  albite  molecules  to  those  of  anorthite  is  as  4  to  1.  From  the 
optical  properties  of  the  plagioclase,  Pirsson  found  it  to  be  approximately  Ab,An. 
Consei^uently  half  the  albite  is  in  the  orthoclase,  and  the  ratio  of  alkali  felspar  to 
Boda-lime  felspar  is  as  424  Or  +  260  Ab  to  280  Ab+ 140  An,  or  nearly  as  5  to  3.  By 
means  of  a  result  of  this  nature,  a  rock  may  be  readily  classified  as  an  orthoclase  or 
plagioclase  rock. 

In  some  cases,  however,  the  recalculation  is  not  bo  simple  as  in  the  aloT« 
example,  and  it  may  become  necessary  to  separate  and  analyse  one  of  the  iniuer&ls 
before  proceeding  with  it.  The  author  gives  the  formula;  of  the  more  importint 
minerals,  and  also  a  set  of  tables  giving  the  moledular  ratios  corresponding  u> 
different  percentages  of  various  oxidea  A.  Cm.  L 


APPARATUS. 


A  Flask  Support.  F.  Reiss.  (CVwwj.  Zeit.,  1901,  xxv.,  351.) — 
This  device  consists  of  a  round-topped  tripod  carried  on  a  shody 
sleeve,  which  fits  over  the  tube  of  a  Bunseu  burner,  and  which  bca^l 
a  thumbscrew  for  clamping  it  at  the  desired  height.  The  upper' 
ring  also  supports  a  suitably  bent  wire  to  hold  the  neck  of  a  flask 
whilst  being  heated  in  a  slopiug  position,  as  is  necessary  in  working 
the  Kjeldahl  process  (for  which  the  stand  is  primarily  intended)^ 
Obviously  the  neck  support  can  be  omitted  and  the  sleeve  increase^ 
in  length  indefinitely  ;  and  thus  the  apparatus  forms  the  only  aUuitf 
required  to  hold  a  tlask  or  retort  before  the  mouth  of  a  coadenaer' 
the  gas  flame  burning  at  the  upper  orifice  of  the  sleeve  itself. 

F.  n.  u 
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A  Form  of  Volumenometer.  P.  W.  Jones.  {Chem.  N^ewSy  vol  Ixxxiil,  p.  100.) 
—The  apparatus  is  desigoed  for  specitic  gravity  determinatiouB  id  the  case  of 
siibet&nces  which  cannot  be  brought  into  contact  with 
water,  and  consists  of  a  gas  burette  with  stopcock, 
coDoocted  at  one  end  with  a  stoppered  bottle^  and 
U  ibe  other  end  with  a  reservoir  of  mercur)*.  The 
bottle  should  be  small,  and  bave  a  stopcock  lotted  to 
one  of  the  two  openings  in  the  ground  stopper.  It  is 
moiinted  on  a  spring  platform,  whilst  the  stopper  is 
filed,  and  the  second  opening  is  connected,  by  a  rubber 
tube,  with  the  burette,  which,  in  turn,  is  connected  to 
the  mercury  Te86r\'oir  as  nsual. 

A  known  weight  of  substance  being  placed  in  the 
bottle  and  the  stopcocks  opened,  the  reservoir  is 
nised  until  the  mercury  jnat  reaches  the  top  of  the 
bontte ;  whereupon  the  burette  stopcock  is  closed  and 
the  bottle  placed  on  the  lower  shelf,  the  barometric 
preisure  of  the  mercury  being  then  read  off.  When 
thft  air  in  the  bottle  has  attained  room  temperature, 
ihft  bottle  stopcock  is  closed  and  that  of  the  burette 
opened,  the  fall  of  the  mercury  in  the  burette  and 
ili  h«e  in  the  reserroir  being  noted. 

The    results    are    calculated    by    the    formula : 


r-— ^''--wherein  V,  is  the  gas  volume  of  the 
P-d-r 


bottle  and  connections;  P  =  tbe  pressure  ;  v  the  volume  of  gas  in  the  burette  at  the 
ndne^d  pressure  ;  d  the  amount  the  mercury  falls  in  the  burette  ;  and  r  the  amount 
of  iU  rise  in  the  reservoir.    Then.  V  being  the  volume  of  bottle  and  connections 

tbeo  empty,  the  specific  gravity  is        ^,  .  C.  S. 

V  —   ¥  1 


INSTITUTE  OF  CHEMISTRY  OF  GREAT  BRITAIN  AND  IRELAND. 

TiK  following  is  a  liyt  of  the  names  of  the  candidates  who  passed  the  examination 
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Peters,  W.  H.,  University  College,  Nottingham.    Walker,  J.  H.,  Glasgow  and  W- 
of  Scotland  Technical  College,     Wallis,  T.  E.,  B.Sc.  (Lond.),  Pharmaceutical  Sooi 
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ARSENIC  COMMITTEE. 
The  Joint  Committee  of  the  Societies  of  Chemical  Industry  and  PuhUc  Analysts 
have  circulated  a  number  of  samples  containing  detinite  quantities  of  arsenic,  Bad_ 
have  carefully  considered  the  results  returned  by  the  members.     The  Commil 
believe  that  these  results  justify  them  in  proscribing  a  method  for  dealing  with 
various  substances,  but  before  taking  this  course  they  think  it  desirable  to 
this  method  to  somewhat  more  extended  trials. 
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NOTE  ON  THE  REDUCTION  OF  FERRIC  SALTS. 

Bt  Gilbert  T.  Morgan,  D.Sc. 

(Bead  at  the  Meeting,  May  1,  1901.) 

'Attention  has  often  been  drawn  to  the  fact  that  zinc  is  far  from  being  an  ideal 
reducing  agent  for  ferric  salts.  Scheiding  {Zeit.  amjetc.  Chem>,  1896,  79)  has  shown 
that  very  elaborate  precautioas,  involving  the  use  of  a  large  excess  of  zinc  and  very 
dilate  iron  solutions,  are  necessary  in  order  to  obtain  trustworthy  reeults,  one 
important  point  being  the  digestion  of  the  materials  in  the  cold  for  five  or  six  hours. 
Even  after  dissolving  a  considerable  excess  of  the  metal  in  boiling  acidified  solutions 
of  ferric  salts,  it  is  frequently  noticed  that  an  appreciable  amount  of  iron  still  remains 
in  the  higher  state  of  oxidation,  the  hydrogen  evolved  from  zinc  dissolving  in  cold^| 
solutions  seems  to  be  more  efficacious  in  reducing  ferric  iron  than  that  set  free  at 
higher  temperatures ;  but,  on  the  other  hand,  the  dissolution  of  the  metal  proceeds 
somewhat  slowly  in  the  cold,  and  hence  the  method  is  not  suitable  for  practical 
requirements.  Various  modifications  of  the  process  have  been  put  forward  with  a 
view  of  Bocolerating  the  reduction.  Beche  (Chem.  News,  Hii.,  269)  suggests  the  use  of 
amalgamated  zinc  supported  on  platinum  foil;  Carnegie  (J.C.S.t  1888,  Hii.,  468) 
employs  zinc-dust  and  feebly-acid  solutions  of  the  ferric  salt :  the  reduction  is  very 
rapid,  and  the  method  gives  accurate  results  when  the  reducing  agent  is  free  from 
iron  and  other  substances  which  decolorize  permanganate  or  dichromate  solutions. 
In  the  following  process,  which  admits  of  the  use  of  pure  zinc,  either  granulated  or  in 
Bheets,  the  efBciency  of  the  metal  is  considerably  increased  by  employing  It  in  the 
form  of  the  zinc-copper  couple. 

A  weighed  portion  (4  to  G  grammes)  of  ferric  ammonium  sulphate  was  dissolved 
in  100  c.c.  of  dilute  sulphuric  acid  (3  per  cent.)  and  the  cold  solution  poured  on  to  a 
zinc  copper  couple,  produced  by  immersing  8  grammes  of  granulated  zinc  for  two  to 
three  minutes  in  200  cc.  of  a  10  per  cent,  solution  of  copper  sulphate ;  a  \igorous 
action  set  in,  and  after  ten  minutes  a  drop  of  the  solution  no  longer  gave  the 
Lhiocyanate  coloration.  The  reduced  solution,  decanted  from  the  couple  and  rapidly 
filtered  to  remove  any  floating  particles  of  metal,  was  made  up  to  250  c.c.  with 
recently -boiled  dilute  sulphuric  acid,  and  aliquot  portions  were  then  withdrawn  and 
titrated  with  standard  permanganate  solutiou. 
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The  percentage  of  iron  in  the  specimen  of  ferric  alum  employed  was  11*50, 
indicated  by  two  concordant  gravimetric  analyses,  whilst  two  yolumetric  estimatio^=a« 
carried  out  in  the  manner  indicated  gave  11*34  and  11*44.  ^M 

Under  these  experimental  conditions  the  amount  of  zinc  required  to  reduce  tfcrma 
quantities  of  ferric  salt  usually  taken  for  volumetric  estimations  is  comparatively 
small,  and  the  couple  may  be  employed  for  several  determinations.  Owing  to  tts^  is 
diminution  in  the  quantity  of  the  ziuc  involved,  the  deduction  to  be  made  for  tX=ie 
reducing  action  of  the  impurities  in  the  metal  becomes  so  small  as  to  be  almc^st 
negligible.  In  the  foregoing  experiments,  where  fairly  pure  zinc  was  employed,  a 
blank  experiment  showed  that  less  than  0*05  c.c.  of  the  permanganate  8oluti<:>n 
(1  c.c.  ==  0*0056  Fe)  was  decolorized,  therefore  for  ordinary  purposes  no  correction  D&^3d 
be  made. 

In  describing  the  zinc  method  of  reduction,  Fresenins  (Quanti.  Chem.  Analysis, 
i.,  224)  emphasizes  the  importance  of  dissolving  all  the  metal  before  titrating  by 
referring  to  a  statement  made  by  Mitscherlich  (Joum,  Prakt,  Chem.t  1861,lxxxvi.,  3), 
to  the  effect  that  the  zinc  precipitates  notable  quantities  of  iron,  which  only  redissolve 
as  the  reducing-agent  passes  into  solatioa  At  the  time  the  observation  w&s 
published,  however,  Fresenius  seems  to  have  been  somewhat  sceptical  as  to  ifes 
accuracy  {ZeiL  Analyi.  Ckim.t  ii.,  72). 

The  foregoing  results  show  that  the  precipitation  of  iron  does  not  occur  to  ^ny 
appreciable  extent  when  the  ferric  salt  is  reduced  by  the  zinc-copper  couple,  c&or 
could  any  loss  of  iron  be  detected  when  the  experiments  were  repeated  with  excess  of 
granulated  zinc,  the  ferrous  solutions  being  decanted  from  the  undissolved  me^&l. 
Two  concordant  analyses  made  in  this  manner  gave  the  percentage  of  iron  in  ti&^H 
alum  as  11-47.  f 

Further  confirmation  of  these  results  was  obtained  by  estimating  the  iron  itt 
pianoforte-wire.  Weighed  portions  (0*3  to  0*5  gramme)  dissolved  in  30  c.c.  of  15  por 
cent,  sulphuric  acid,  oxidized  to  the  ferric  condition  by  potassium  permanganate,  ax^^ 
then  again  reduced  to  the  ferrous  state  by  the  ziuc-copper  couple,  were  titrated  witfc 
standard  permanganate  solution,  two  determinations  giving  the  perceutage  of  iron. 
99*57  and  99-53. 

Mitscherlich  stated   that   the  quantity  of  iron  precipitated  by  the    zinc 
"  ziemlich  bedeutend,"  whereas  these  experiments  indicate  that,  even  if  any  9U< 
precipitation  occurs,  the  consequent  loss  of  iron  is  well  within  the  limits  of 
experimental  error  of  an  ordinary  volumetric  analysis,  and  accordingly  the  ferro^ 
solution  may  be  separated  from  the  roducing-agent  as  soon  as  the  redaction  of 
ferric  salt  is  complete. 

The  zinc-copper  couple  may  bo  employed  with  advantage^  for  reducing  ferric  sa^^ 
in  hydrochloric  acid  solution,  the  action  being  far  more  rapid  than  that  of  sdnc    ^^ 
ammonium  hydrogen  sulphite ;  it  is  therefore  applicable  for  the  volumetric  analv^^ 
of  iron  ores  with  standard  bichromate  solutions.     The  percentage  of  iron  in  a  aaiof^ 
of  red  hematite  was  6413,  as  determined  by  the  use  of  the  couple,  the  value  64' 
being  obtained  by  the  ammonium  hydrogen  sulphite  method. 

When  the  zinc-copper  couple  or  grfiuiulated  zinc  is  added  to  a  neutral  solution   ^' 
ferric  alum  a  portion  of  the  iron  is  precipitated  as  basic  sulphate.     The  whole  o( 
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iron  thus  rendered  insoluble  is  in  the  ferric  condition,  whereas  the  portion  remaining 
'       dissolved  is  entirely  converted  by  the  reducing  agent  into  the  fcrrouB  state.     The 

brown  precipitate,  which  rapidly  forma  when  the  couple  is  employed,  readily  disaolvoa 
ft  in  dilate  acid^  and  the  redaction  then  follows  the  normal  course, 


THE  EXAMINATION  OF  COMMERCIAL  MALT  EXTRACTS. 

By  W.  J.  Sykks,  M.D.,  and  G.  A.  Mitchell,  B.A. 

{Bead  at  the  Meeting ,  December  5,  1900.) 
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^3^Avixo  had  occasion  to  examine  several  samples  of  commercial  malt  extract,  it  was 
deemed  advisable  to  extend  the  analyses  so  as  to  include  typical  preparations  in  the 

(iitarket.     The  methods  employed  and  the  results  obtained  are  given  below. 
Such  malt  extract  should  be  prepared   from    low-dried   and   therefore   highly 
i  astatic  malts,  so  that  the  product  may  contain  a  large  amount  of  dia^tatlc  power,. 
za  its  manufacture,  as  a  rule,  the  malt  is  first  mashed  in  cold  water,  sufficient  water' 
^t  a  temperature  of  30""  C.  (166'  F.)  being  subsequently  added  to  bring  the  tempera- 
Kfcuareof  the  mash  to  55-'  C.  (131"  F.).     The  resulting  wort  is  then  evaporated  under 
V^Liminiahed  pressure  at  a  temperature  not  exceeding  55'  C.  (181''  F.)  until  it  has 
attained  a  syrupy  consistence. 

Malt  with  a  d[ia&tatic  power  of  50  on  Lintner's  scale  is  readily  obtained,  and  by 
Bpocial  treatment  malt  with  a  much  higher  diastatic  power  than  this  can  be  manu- 
factured. 

In  order  to  ascertain  if  it  were  possible  to  retain  the  whole  of  the  diastatic  power 
of  iho  malt  in  the  resulting  extract  the  following  experiments  were  made  : 
B  1.  Wort  from  a  malt  with  a  diastatic  power  of  16*6  was  evaporated  very  slowly 

^  under  diminished  pressure,  CO^  being  passed  through  the  flask  when  evaporation  was 
*^oi  proceeding.     Final  product  dark  and  turbid,  diastatic  power  nil. 

3.  Wort  from  malt  with  a  diastatic  power  of  18  concentrated  in  partial  vacuum 

*o  one-fifth  its  bulk.    Product  turbid,  and  did  not  yield  clear  solution  ;  evidently 

^ere  had  been  some  bacterial  fermentation  proceeding.     Diastatic  power  11. 

M  3.  Similar  wort  concentrated  on  water-bath  at  100'  to  110^  F.  and  completed  in 

^^^ac^io  over  sulphuric  acid.     On  diluting  the  product  to  the  initial  volume,  a  bright 

elation  was  obtained  with  a  diastatic  capacity  of  18 — that  iSi  the  same  as  the 

k<>tiginal. 

H         From  these  it  appears  that  it  is  possible  to  obtain  a  malt  extract  in  the  manu- 

^^ture  of  which  none  of  the  diastatio  power  of  the  original  malt  has  been  lost 
^  Nitrogenous  Constiiucnls,  Ash  and  Phosphoric  Acid. — The  amount  of  the  soluble 

^<^i3Stituent8  of  malt  varies,  it  being  dependent  on  these  actually  present  in  the  raw 
^^ley,  the  temperature  at  which  the  malt  is  grown,  and  upon  other  conditions. 

The  natural  variation  in  barley  is  well  shown  by  the  following  results  obtained 
by  Gordon  Salamon  {Jouanu  Soc,  Ciiem,  Ind.,  1680) . 
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Pbrcentage  ok  Sixteen  Samples. 


Highest 
Lowest 


ABb. 
3-41 
ii*09 


ToUl  N. 
1-70 

1-27 


Soluble  N. 
1-193 
0-G62 


PA. 

MO 

0-636 


The  following  are  results  obtained  by  ourselves  from  twelve  different  maUs  drie 
at  temperatures  of  about  130-  F.     In  each  case  a  wort  of  a  specific  gravity  of  10 
(water  =  1000)  was  prepared  at  a  temperature  not  exceeding  15ft-  F.,  and  the  result 
multiplied  by  10,  so  as  to  correspond  approximately  with  an  average  commercial  ma! 
extract : 


N  precipi- 

IC  ^ 

Aib. 

P^.- 

Total  X. 

Uted  by 
ZnSO,. 

AOiOHJllU 

Hifjhest 

...     1-66 

0-72 

0-G9 

009 

014 

Lowest  ... 

...     1-44 

0-40 

0-40 

008 

o-os 

Average . . . 

...     1-57 

0-56 

0-59 

O-Ob 

006 

In  reference  to  the  influence  of  the  temperature  at  which  the  malt  has  be»  ""l 
germinated  on  the  nitrogenous  constitnenls,  the  following  ligures  published  by  Di 
(1891)  are  instructive : 

Tempebatcre  of  Germination. 
N. — substances  soluble  at 

104^  F.  X  6-33  ...    40*  P.        60^  F.        55^  F.        W  F.        65^  P. 

Permanently  soluble   ...     2-70  4-13  419  3fi0  3-49 

Coagulated  on  boiling...     0"31  0-43  0-45  0-31  0-50 

Besides  these  factors,  the  amount  of  soluble  nitrogenous  constituents  w 
naturally  vary  with  the  temperature  at  which  the  malt  is  dried,  etc.,  and  with  tl: 
manner  in  which  the  extraction  is  mada  In  the  table  of  the  re»ulta  given  by  coi 
mercial  matt  eTctracts,  Nos.  3  and  5  were  stated  by  the  manufacturers  to  have  bo^"^P 
overheated.  They  had  a  slightly  burnt  odour  and  were  of  a  dark  brown  coloLjrB-T'f 
though,  curiously,  they  still  possessed  some  diastatie  power.  The  soluble  nitrogen  h^  t^ 
amounted  to  only  0*40  per  cent.,  whereas  the  usual  amount  is  about  0*65  per  conL 

The  Carbohydrates, — As  the  initial  action  of  the  diastase  takes  place  at  a  v^ 
low  temperature,  the  transformation  will  almost  invariably  be  that  of  the  No. 
equation,  the  yield  being  practically  80  per  cent,  of  maltose  and  20  per  cent, 
dextrin.  Possibly  some  further  degradation  of  the  dextrin  may  take  place  if  fc 
wort  is  allowed  to  stand  for  any  considerable  length  of  time  before  concentratic: 
No  attempt  ha^  been  made  to  determine  the  relative  amount  of  those  constituent' 
the  amount  of  copper  reduced  has  been  simply  calculated  into  maltose. 

Method  of  Analysis. 

Determination  of  tho  Total  Solkfs. — ^Ten  grammes  of  the  sample  were  diflsol^ 
in  water,  made  up  to  100  c.c  and  filtered.     As  a  rule,  the  amount  of  insoluble  mi 
was  insignificant ;  when  this  was  not  the  case  it  was  estimated.   The  specific  grai 
of  the  solution  was  then  taken  at  15    C,  and  the  amount  of  solid  matter 
found  by  reference  to  Schult^^e's  table.     The  portion  of  this  within  which  comnai 
malt  extracts  diluted  in  this  way  will  be  found  to  fall  is  given  below.     To  save 
the  intermediate  values  are  omitted,  but  they  may  be  found  by  iaterpolalioa : 
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ScHturns's  Table  for  Dbtekminatton  of  Extkact  fhom  the  Specific  Gkavity 

AT  15"  C. 


Spteific  Gravity. 

Giftznmei  in  100  O.c 

Spoolfic  Gnvitgr. 

Grammetin  1(K)  Ca 

10250 

6-60 

1-0300 

7-94 

1*0255 

6-75 

1-0305 

S-06 

1-0260 

6-88 

1-0310 

8*18            — 

1-02GO 

7-03 

1-0315 

8-29            J 

10270 

7-lS 

1-0320 

8-42            J 

1-0275 

7-32 

1-0325 

8-54            ■ 

1-0280 

7-46 

1-0330 

8-68            I 

1-0285 

7-5rt 

10335 

8-82            I 

1-0290 

7-70 

1*0340 

8-96             1 

1-0295 

7-82 

1 

1 

Determination  of  Phosphoric  Acid. — This  was  made  by  the  method  firafc  described 
by  Hehner,  the  PjO^  being  precipitated  as  phosphomolybdate,  weighed  as  the 
unmonium  compound,  and  the  result  divided  by  28*5. 

Deiennination  of  Albiimosc  Xitrof/C7i. — So  far  as  we  are  aware,  the  statement  of 
Boraer  that  ZnSO^  can  replace  (NHJ.SO^  has  not  been  confirmed  for  malt  extracts, 
^e  have  tried  "salting  out"  with  both  sulphates,  and  have  obtained  practically 
identical  results : 

XlTKOi'rKS    rHECM'lTATKIl    in 


ZnSU^. 
0-085 


00148 


I 


1.  009  

n    0157  I 

^'  0127  I'  

Xitrogen  precipilaied  by  Bromine, — In  some  cases  determinations  were  made  of 
***«  N  precipitated  by  Br  in  the  filtrate  from  the  ZnSO^  precipitations  by  Allen's 
^^iditication  of  Rideal  and  Stewart's  method.  It  was  found  that  the  amount 
pftcipitated  in  this  way  closely  approximated  to  that  of  the  albumose  nitrogen,  and 
^  that  precipitated  by  phosphotuugstic  acid. 

It  should  be  mentioned,  however,  that  a  recent  paper  by  Schjerning  (Analyst, 
■*" *•▼!.,  77)  shows  that  bromine  precipitates  certain  non-proteid  nitrogenous  constituents, 
^^d  that,  on  the  other  hand,  it  only  precipitates  part  of  the  proteids  of  separated  milk 
^^<1  blood  serum. 

Specific  liotatory  Poicer. — This  was  determined  in  the  10  per  cent,  solution  and 
^^^culated  on  the  total  sohds.  For  clarifying,  it  was  found  that  if  a  littlu  kieselguhr 
^o^  sbakon  ap  with  the  solution  previous  to  filtration  a  brilliant  filtrate  was  readily 
*^V>i^iQed. 

Uiasiatic  Power. — The  malt  extract  made  in  the  laboratory  and  employed  in  the 
^^titnation  of  the  diastatic  power  of  a  malt  is  prepared  by  extracting  25  grammes  of 
*^alt  with  250  c.c.  of  water ;  it  has  a  specific  gravity  of  about  1013  (water  =  1000),  and 
^^itains  about  3-4  per  cent,  solid  matter.  As  the  figures  given  for  a  commercial  malt 
^^tract,  this  must  necessarily  be  of  a  purely  empirical  nature.  It  was  decided  to 
^iiuie  the  sample  under  examination  to  a  specific  gravity  of  1013 — that  is,  to  the 
^^tQe  specific  gravity  as  the  malt  extract  used  in  determining  the  diastatic  power  of  a 
^alt,  and  to  calculate  the  result  in  the  .same  way  as  if  examining  a  malt.     This  will 
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give  a  roDgh  estimate  of  the  aiuouut  of  diastatic  power  which  has  been  lost  during 

the  manufacture  of  the  extract  where  that  of  the  malt  is  known  and  may  at  times 

prove  usefal.     For  example,  a  commercial  malt  extract  was  diluted  until  the  resultin^fl 

solution  had  a  specific  gravity  of  1013  ;  1  o.c.  of  this  was  added  to  100  c.c.  of  a  2  per     > 

cent,  solution  of  aohible  starch,  and  after  the  prescribed  treatment  the  reduced  copper 

weighed.     A  correction  for  the  reducing  bodies  was  then  made  by  treating  1  c.c.  of  th^| 

diluted  extract  with  50  o.c.  of  Fehliug's  solution  and  100  c.c.  of  water,  the  weight  of 

reduced  copper  being  deducted  from  that  previously  found,  and  the  calculation  made 

in  the  following  manner : 

01314 -0-0219     ,^    ^.  ,.         .  .     , 

X  lCXJ  =  2o  diastatic  capacity.* 


0-438 


Obviously,  Lintner's  tube  method  may  also  be  employed,  using  for  the  detcrmina 
tiou  of  the  reducing  substances  present  four  times  the  quantity  of  the  diluted  solutio 
used  in  the  first  determination,  and  making  allowance  for  this  afterwards.  Thi 
operation  is,  however,  more  tedious. 


uade     I 
i- 
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Composition  of  CoMsrenctAL  Malt  Extracts. 
The  following  table  ^ives  the  complete  results  of  the  analyses  of  a  series  of  mall 
extracts,  also  of  several  substances  which  might  be  used  as  adulterants  ; 


k 

^ 

1 

< 

i 

ii 

0 

i 

^1 

1 

1 

k 

i 

1 

i 

ii 

1 

-3 

1 

If 

1 

g 

11 

6 

P 

^ 

"< 

1| 

1 

8.— 

2 

r 

^ 

^ 

1.  Wort   evapo- 

rated    on 

m-ater-b»tfa 

18-50 

81-20 

1-60 

0-67 

0-69 

0-09 

_ 

0-05 

_ 

»;-2 

— 

•2.  Medicinal    ... 

l»-90 

80-10 

104 

0-49 

070 

0-15 

0-103 

0-Olt 

59*5 

I09-6 

21 -a 

8.  French 

IV -9 

80-1 

1-62 

0-50 

0-42 

0-098 

o-ai 

0021 

51  04 

n7'3 

12'0 

4.       ,. 

18-2 

81-8 

1-62 

0-62 

079 

.. 

^ 

0*032 

52-3 

110-2 

lO-O 

6.  "Scotch"... 

23-4 

76*6 

1-90 

0-76 

0-53 

— 



_ 

54  0 

8I-9 

18-0 

6.  Englinh    me- 

dicinal 

21*1 

78-9 

1-32 

0-68 

077 

019 

- 

— 

58  0 

nv6 

B-B 

7.  English  me-  ( 
dicinal         J 

ai'S 

787 

1-76 

077 

(l-52( 
!l-52t 

017 

079 

-» 

,50*2 

63-5 

lOOO 

8.  English     me-  | 

dicinal 

19-9 

80*1 

220 

O'flC 

1*03 





.„ 

M'l 

87-8 

i57 

9,  Kn^lisb     me- 

1 

dicinal 

17  6 

82-6 

1-60 

075 

0-88 





_ 

,  Bl'l 

1157 

22-0 

10.  Baker-ft       ... 

24-4 

7S-6 

2-10 

07fi 

0-98 

OH 

,     — 

— 

52-56 

85 -9 

24-0 

11.  "Difcstawf  " 

21-1 

78-9 

3-90 

115 

2-25 

— 

— 

— 

'  45-6 

38-1 

115-0 

12.  Glua>.o 

lB-8 

84 -a 

0-56 

O-O09 

0-20 

'     





02-8 

I  128  2 



13.  Maltodex  - 

trill,     *'  non- 

fermentftble  " 

24  9 

75-1 

0-55 

0-28 

079 







503 

1531 

— 

H.  Uextrinajrup 

16*0 

82-0 

|10 

o-w 

1     0-80 

1 

1     

1 

— 

55  88 

134-1 

— 

4 


Of  the  malt  extracts  given  in  this  table,  No.  1  was  a  sample  of  wort  evapoi 
on  tho  ^ater-bath  to  a  speci&c  gravity  of  1*330. 

*  For  fuller  detail*  uf  this  laethud  s«e  tbu  atubor'v  paper,  AxALXat,  xti,,  122. 


F 


THE  ANALYST. 


231 


tNoB.  'S  and  4  were  of  French  origin.  The  manufacturers  stated  that  fheee  had 
"been  spoiled  by  overheating.  They  had  rather  a  treacly  odour,  and  were  very 
dark  iu  colour.  The  overheating  would  account  for  the  low  total  nitrogen  of  No.  3, 
though,  as  already  pointed  out,  their  diastatic  capacity  had  not  been  entirely 
destroyed.  No.  5  was  sold  as  "  Scotch'*  malt  extract,  but  we  have  reason  to  believe 
fctiat  it  too  was  French. 

Nob.  6  to  9  were  all  specimens  of  English  medicinal  extract.  No.  7,  which  had 
t>l3e  highest  diastatic  capacity  of  any  of  the  extracts,  excluding  No.  11,  is  remarkable 
for  its  hi^h  total  nitrogen. 

No.  rt,  medicinal,  No.  10,  Baker's  malt  extract,  and  No.  11,  "diastase,"  were  all 
fr-om  the  same  manufacturer.  They  all  showed  a  high  ash  and  a  low  percentage  of 
redacing  Bubstances.  Probably  some  other  process  than  simple  evaporation  had 
been  used  in  their  manufacture. 

The  *'  diastase  "  had  a  bitter  taste  and  granular  appearance.  It  contained  a 
large  amount  of  insoluble  matter  and  a  high  percentage  of  nitrogen. 

No.  12  waft  a  specimen  of  ordinary  glucose  syrup;  No.  13,  *' non-fermentable  " 
dextrin  syrup  ;  and  No.  14,  a  specimen  of  the  so-called  "  malto-dextrin  '*  syrup. 

Id  conclusion,  we  wish  to  express  our  best  thanks  to  the  dififerent  manufacturers 
for  the  courteous  manner  in  which  they  have  placed  samples  of  their  preparations 
&t  our  disposal,  and  also  to  Dr.  L.  T.  Thorne  and  Mr.  A.  B.  Ling  for  assistance 
m  the  experimental  portion  of  the  paper. 

Discussion. 

Mr.  Hrhxkh  asked  how  the  authors  accounted  for  the  very  low  specific  rotatory 
power  of  sample  No.  11,  and  also  whether  the  result  of  their  investigation  was  not 
to  show  that  the  diastatic  power  of  these  so-called  malt  extracts  was  very  little,  if 
any.  greater  than  that  of  the  malt  itself. 

Mr.  Bakjbb  said  that  malt  extracts  with  comparatively  high  diastatic  powers 
were  obtained  when  the  malt  infusions  were  evaporated  under  reduced  pressure. 
The  diastatic  power  of  the  male  employed  (on  LiQtner*s  scale)  in  such  cases  might  be 
between  bO  and  120,  and  that  of  the  extracts  between  120  and  500.  Such  extracts 
were  used  in  many  breweries  where  malt  substitutes  were  employed  ;  and  they  were 
&Uo  used  as  yeast  foods.  They  were  rich  in  the  so-called  maliopeptonea  —  a 
recognised  yeast  recuperator. 

Mr.  CuAJ'MAN  said  that  the  following  wei-e  the  results  of  an  analysis  which  he 
had  made  of  a  material  of  the  class  referred  to  : 

Maltose       ...                             ...  ...  ...  45*06 

Ue.vtrin                                       ...             ...  ...  ...  720 

Invert  sugar                               ...  .  ...  14'49 

Cane  sugar  ...  3*40 

Ash                            ...  .  ...  1-70 

Water         ..  9176 

Undetermined  (including  albuminoids,  etc.)  ...  ...  6-3U 


I 


8peeifio  rotatory  power  (of  the  sample  itself) 


lOO'OO 

+  66-2 
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The  large  proportion  of  invert  sugar  was  rather  remarkable,  though  he  did  doC 
know  whether  the  sample  was  genuine  or  whether  it  contained  added  invert  augur 
The  ready  formed  sugars  of  the  malt  would  account  for  some  invert  sugar,  though 
probably  not  for  so  much  as  this  sample  contained. 

Mr.  MiTcHKLL,  in  reply,  said  that  the  low  specific  rotatory  power  of  sample 
No.  11  was  probably  due  to  the  absence  of  carbohydrates  and  consequent  increase  in 
other  Bubatances.  It  would  be  noted  that  the  proportion  of  total  nitrogen  io  this 
sample  was  2-2.5  per  cent.,  representing  a  proportionately  large  quantity  of  proteids. 
Possibly,  too,  some  method  of  precipitation— with  ammonium  sulphate,  for  instance 
— bad  been  employed  in  addition  to  concentration,  to  increase  the  proportion  of 
di&stase  in  the  sample.  He  could  quite  understand  that,  starting  with  a  low-dri&d 
malt,  extracts  could  be  obtained  of  the  high  diastatic  powers  mentioned  by  Mr  Baker, 
though  he  had  not  himself  met  with  any  so  high.  It  was  not  perfectly  fair  to 
compare  the  diastatic  powers  of  these  extracts  according  to  Tjintner's  scala  Tb( 
figures  ought  to  be  multiplied  to  correspond  with  the  specific  gravity  of  the  extractn, 
which  was  much  greater  than  that  of  a  wort  corresponding  to  the  extract  on  w1iicb_ 
Lintner's  determination  was  made. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND   DRUGS  ANALYSIS. 

The  Colouring  Matter  of  Butter  and  Substitutes.      J.  Vandriken.     {A' 
Pharm,,  1901,  vii.,  110;  through   Chem.  %eit.  Hep.,  liK)l,   106.)— Stale  amyl  nitrit 
(ly.,  a  product  acid  with  nitrous  acid)  bleaches  natural  butter,  but  does  not  alToot 
factitious  material  or  margarine  unless  it  has  been  coloured  with  annatto.     The 
may  be  applied  by  treating  t2  co.  of  filtered  fat  with  an  equal  volume  of  ether,  tbi 
ailding  (')  to  10  drops  of  the  acid  amyl  nitrite  and  shaking  ;  if  the  butter  is  pure,  tl 
odour  should  disappear  at  once.    Or  the  ethereal  solution  may  be  agitated  vri^ 
35  or  30  dropK  of  "  spirit  of  nitrous  ether,"  when  decolorization  will  be  slower.    Atf^] 
nitrite  bleaches  annatto,  hardly  affects  safranine  tincture,  does  not  change  tunn^ 
or  carrot  juice,  and  has  no  efifect  upon  another  (unknown)  dyentuil  largely  ased 
present  in  the  tinting  of  butter.  F.  fi.  Ia 

(A  Dum))er  of  coal-tar  yellow  colours  are  decolorized  by  acid  nitrite,  aod  *o^ 
colours  are  used  for  colouring  butter.  O.  H«) 


Sxamlnation  of  Pepper.    A.  I*.  Winton.  A.  W.  Ogden  and  W.  L  Mitel 

{Twenty-Mtcond  ,innuai  Report  of  the  Coniwcttcut  ErperivitnLil  Siatioti.) — The  aotb* 
have  found  that  the  amoaDt  of  nitrogen  in  the  fixed  tstber-extract  U  m  useful  dati 
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ID  judging  of  the  quality  of  pepper.  They  proceed  aa  follows  :  Two  grammeB  of  the 
powdered  sample  are  extracted  with  ether  for  twonty-four  hours,  the  ether  allowed  to 
evaporate  at  the  temperature  of  the  room  in  a  weighed  dish,  and  the  residue  in  the 
dtBb  allowed  to  stand  for  eighteen  hours  over  sulphuric  acid.  This  gives  the  total 
ether-extract.  The  residue  is  then  heated  to  100^'  C,  and  kept  at  this  temperature 
for  six  hours,  when  the  temperature  is  raised  to  110*  until  the  weight  is  constant. 
This  gives  the  fixed  ether-extract.  The  amount  of  nitrogen  is  then  determined  in  this 
extract  by  the  Kjeldahl  Arnold  process.  The  following  tahle  shows  the  percentage  of 
aitrogen  in  the  ether-extracts  of  various  samples  of  pepper,  etc. : 


Maxtmuni. 

Mininiutu. 

Average. 

Black  pepper  (14  samples 

..     0'40 

0-27 

0-33 

White  pepper  (11  samples) 

..     0-34 

0*26 

0-30 

Pepper  hulls           

— . 

— 

0-09 

Pepper  hulls  and  dust 

— 

— 

0-14 

Long  pepper           

— 

— 

0-22 

Buckwheat  hullR 

— 

— 

000 

11.  r 

The  Valuation  of  Gum  Arabic.     O.  Fromm.    {ZeiL  aitaL  Chtvi.^  1901,  x!., 

143-lHS.) — The  author  has  made  a  series  of  investigations  to  determine  the  value  of 
certain  physical  and  chemical  data  as  criteria  of  the  value  of  a  sample  of  gum  as  an 
adhesive  agent. 

Preparation  of  a  Standard  Solution.— In  each  case  a  solution  of  a  specific  gravity 
^^  1*036  at  16  C,  is  prepared,  this  corresponds  to  at)OUt  ID  per  cent,  of  air-dried 
sum,  and  8*5  grammes  of  anhydrous  substance.  An  average  sample  of  about  60 
^i^mmes  is  coarsely  powdered,  and  shaken  at  intervals  with  200  c.c.  of  water.  The 
^^xi  morning  it  is  filtered  through  muslin  into  a  600  c.c.  cylinder,  and  diluted  with 
^ater  to  a  specific  gravity  of  1036. 

Frothinfj  of  the  Saint  ion. —The  frothing  properties,  which  all  gums  possess  to  a 
Sweater  or  less  degree,  is  attributed  by  Wiesner  (J'ohstoffe  dc$  Pjlanzenrcichs,  i.,  So)  to 
^be  presence  of  enzymes.  In  aelectiug  a  samplo  preference  should  be  given  to  one 
^hich  froths  least,  since  frothing  has  an  injurious  effect  on  gumming  machines. 

lusohihle  Matter. — The  residue  on  the  filter,  consisting  of  mineral  matter  and 
*iibstances  which  swell  up  on  treatment  with  water  without  dissolving,  is  washed 
^>th  water  into  a  measuring  cylinder,  where  the  next  day  the  amount  of  sediment  is 
*^ead.  Its  amount  varies  from  an  insignificant  rjuantity  to  60,  60,  or  70  c.c.  from 
^O  grammes  of  gum. 

Viscositij  of  tlie  Solution.'  -This  is  determined  in  Engler's  viecosimeter  at  20"  C, 
&ad  compared  with  the  viscosity  of  water  at  the  same  temperature.  As  a  rule,  the 
Results  obtained  by  the  author  were  about  2.  The  highest  were  2'65-2'8  and  6-37, 
iud  the  lowest  113. 

27uj  Acid  Value. — Fifty  c.c.  of  the  standard  solution  are  titrated  with  ^\f  sodium 
hydroxide,  and  the  results  expressed  in  c.c.     The  figures  thus  obtained  varied  from 
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1'5  to  9*3  C.C.,  the  mean  being  2  1  c.c.    The  nuniber  of  c.c.  multiplied  by  0-911'- 
the  number  of  milligrammes  of  sodium  hydroxide  required  to  neutrali/e  1  gramme  <3f 
the  anhydrous  gum.     The  factor  1*2731  gives  the  corresponding  amount  of  potassiu  aaH 
bydroxida  ^ 

FiXperiments  made  by  the  author  show  that  the  acidity  of  the  solution  steadi  Xy 
rises  on  keeping,  and  it  is  therefore  advisable  to  invariably  make  the  determination^^ 
at  the  same  period,  preferably  on  the  day  after  the  solutions  have  been  made.     Tft^^^ 
speoifio  gravity  of  the  solutions  had  not  altered  after  keeping  for  a  month,  but  iftse 
viscosity  had  decreased  by  an  insignificant  amount. 

The  Itoiatory  Port'cr.— This  is  determioed  in  a  \00  millimetre  tube.     The  anth 
found  the  best  varieties  without  exception  to  give  a  negative  reading.     The  direct  an^ 
of  rotation,  u,.,  rose  as  high  as  -3"^  (corresponding  to  a  specific  rotation  [a],,=  -34"' 
As  a  rule,  it  was  between    ~  2^  and    -3^^  (corresponding  to  [a]„  -23^  and  —34* 
Rotations  below  -  2  *  and  positive  readings  were  exceptional 

Behaviour  towards  Reagents, — Nearly  all  the  specimens  examined  by  the  auth- 
gave  a  thick  precipitate  with  lead  acetate,  but  in  exceptional  cases  no  precipitate  w 
obtained  with  certain  dark-coloured  varieties,  such  as  Amrad  or  Gosirah  gum. 

The  statement  of  the  text- books  that  gums  do  not  reduce  Fehling's  solution  x^ 
stated  to  be  absolutely  false ;  the  author  almost  invariably  obtained  a  perceptible  ^ 
though  usually  a  alight,  reduction. 

Determination  of  the  Tenacity, — Dalen's  method  is  recommended  for  comparati 
determinations.  The  mean  breaking  strain  and  elasticity  of  a  suitable  absorbe 
paper  are  determined,  and  also  the  mean  weight  of  strips.  18  centimetres  x  15  mil 
metres,  under  the  average  conditions  of  atmospheric  moisture  (65  per  cent.).  Piec^^  ^ 
of  this  paper  are  now  placed  on  the  solution  of  gum  spread  on  a  glass  plate,  and  aft.^^-] 
removal  of  the  excess  of  gum,  dried  in  an  atmosphere  in  which  the  moisture  is  G^ 
cent.  When  dry,  twenty  strips  are  cut  from  the  gummed  paper,  and  the  breaki 
strain  again  determined. 

The  method  is  illustrated  by  the  following  example  : 


i 


The  gummed  paper  had  a  mean  breaking  strain  in  one 

direction  of 
And  in  another  direction  of  ...         ...         ...         ... 

Mean 
The  angmumed  paper  had  a  mean  breaking  strain  of... 

Difference    ... 


G-52    kUoa 
4-895     „ 


5-7075 
2-902 

2-8065 


Tea  gummed  strips  weighed 
Ten  ungummed  strips  weighed 


2'8555  grammes 
20055 


Therefore  one  strip  contained  0035  gramme  of  gum. 


0^350   gramme. 
The  length  of  a  hypoth6ti< 
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strip  of  gam  lo  millimetres  broad,  weighing  28055  grammes,  is  then  calculated  from 
the  proportion  : 

0-08O  :  0'1H«2'H055  :  x 
where  ^-14-43  kilometres. 

7h6  result  thus  obtained  is  used  to  express  the  degree  of  tenacity  of  the  gum  in  a 
Bolution  of  specific  gravity  1'035  and  with  a  particular  paper,  and  is  only  relative. 

Eiasticity. — It  is  well  known  tliat  gummed  paper  has  a  tendency  to  curl  up.  and 

tkiat  when  unrolled  the  layer  of  gum  cracks.     The  author  attributes  this  to  the  smaller 

degree  of  elasticity  of  the  gum,  for  the  greater  the  elasticity,  as  found  in  tearing 

^experiments  with  gummed  strips,  the  less  the  trouble  experienced  from  this  source. 

BA.8  a  rule,  the  difTerence  between  the  elasticity  of  the  gummed  and  ungummed  strips 

of  paper  expressed  in  percentages  was  somewhat  over  2.     Only  inferior  varieties  gave 

^^ues  of  less  than  I'J,  whilst  iu  exceptional  instances  the  values  1*61  Co  l-t>8  were 

iDtained. 

1  ieprese II tativc  Analt/ses.- The  following  table  may  be  given  from  the  author*8 
suits  as  typical  of  good*  medium,  and  bad  varieties  of  gum  : 


X*me. 

is 

III 

i 

>. 

1 

s 
^ 

Marks 

c.c. 

ca    1 

Per  cent. 

S^ii^.    1  170 

verypale 

moderate 

36 

2-41 

2-8     1     -2*47' 

very  eli^ht 

2-13 

14-8 

reduction 

Btorjofan 

leo 

pia. 

II 

ir. 

2-17 

145        -2°  211'           auuw 
reduction 

2*10 

15  2 

«» 

145 

•  1 

sUght 

52 

2-23 

2-35  i     -2"  17'      very  Blight 

213 

15-3 

_ 

reduction 

««n,«ml...'  16«     1       pale 

Btroog 

8 

1-87 

2-15        -a' 61'     perceptible 

2-19 

18-0 

reduction 

•1 

172-5 

>, 

10 

l-6» 

2-1     \     -VW 

■otne 

212 

11-2 

*i*nlofwi 

rcduolioD 

1S8 

very  pale 

in<iderat« 

11 

1  -.^9 

2-3     ,     >  2"  36' 

peict'ptible 

'J- in 

11*3 

®^«ffil... 

rttduciion 

148 

yellowish 

It 

ao 

It) 

2-0 

-  2"  27' 

Home 

215 

12-7 

^ 

reduction 

****«K*I..     115*5  llight  hrown 

moderate 

15 

1*58 

2-26  1  -about  I' 

very  slight 

19» 

no 

recluotldn 

,, 

150 

redditib- 

0 

1-4 

1-7         t3''21' 

verv  slight 

1'86 

lo-r. 

»  . 

yellow 

reduction 

"^^itmd  ... 

85      light  browo 

vtrong 

3 

lfl« 

l'»         -ri2' 

very  •light 

19e 

100 

•0^ir.h... 

reduction 

90     1   reddiah- 

7 

1-3 

I'D       +  about  3' 

Bome 

2-OD 

9-8 

1    brown 

reduction 

Fron 

1  the  examination  of  moi 

e  tha 

J  300 

samples,  the  author  has  found  th 

at.  as 

*-  «"ule.  Kums  with  high  tenacity  al 

30  pof 

ssess  ( 

i  high  viscosity,  high  acid  valai 

3.  and 

I 

• 

Theae^ve 

no  i»re< 

npitate 

with  1« 

■d  acetate. 

high  negative  optical  rotation. 
with  abnormal  samples. 
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He  gives  the  subjoined  table  of  the  results  obtains  ^ 


CunnnercUl 

11 

III 

as 

to 

|id   ' 

1»  = 

lii 

•s 

1 

S 

^ 

Mftrki 

96 

bniwa 

very  itrong 

e.e. 

2-34 

0-8 

-t- about  r 

DO 

Prrovnt 

l-i*0 

A 

Arabicum 

l-S^B^^ 

reduction 

KB«o«tfal... 

121 

■■ 

modenM 

2 

i-ae    1-5 

+  9'8'    Iv«ry»light 

2-02 

12JK;i 

\ 

reduction 

"J 

GfMimb... 

120 

reddiab- 

f  1 

8 

128 

2-05 

•faboatfi''      suaw 

1-87 

IIP^ 

bruwD 

Mduoiion 

1 

S«nvgal... 

no 

rcddinh- 
lirown 

»» 

1« 

1-57 

2-95 

— 

nurked 

reduction 

178 

i2-5--l 

•  Kord<if&D 
1 

no 

reddiBh- 
brown 

•t 

5 

113 

i-e 

perceptible 
rednodon 

1-51 

9-^ 

1 

130 

dark  bruwm 

very  itrong 

15 

1-21 

1-3 

MUM 

ledoctHm 

1*66 

9-m.' 

•Scnogfcl... 

121 

tmle 

fboderato 

GO 

l-7fi 

17 

+6*81'* 

some 
reduction 

2-15 

18-« 

L: 

88 

pale. 
turbid 

strong 

05 

e-a? 

21 

-4*  52' 

very  slight 
teducCluD 

2-22 

12-» 

C.  A.  M. 


Volumetric  Estimation  of  Morphine  with  Potassium  lodate  and  Alkalixxo 
Araonioua  Aoid.  C.  Heichard.  {Ch<.m,  Zeii.,  11K)1,  xxv.,  32H.)  This  anicsle 
consists  principally  of  a  discussion  of  the  test  for  morphine  in  which  potassiti  m 
iodate  and  a  mineral  acid  are  used.  It  is  known  that  a  yellow  or  brown  colour  or  » 
reddish-brown  precipitate  appears,  and  that  on  adding  ammonia  a  very  dark  iwx^^ 
quite  permanent  brown  colour  is  produced.  Based  on  this  reaction,  Reich^v^ 
suggests  a  volumetric  method  of  determining  the  alkaloid.  The  morphine,  potd'd 
slum  iodate,  and  sulphuric  acid  are  shaken  together  till  the  colour  develops,  bb^ 
liquid  and  precipitate  are  extracted  with  chloroform  (or  less  advantageously  wi 
carbon  bisulphide),  and  the  free  iodine  in  the  solution  is  titrated  with  alkali 
arsenious  aoid.  One  atom  of  iodine  is  e(|uivaleut  to  3  molecules  of  morphine  hydJ 
chloride,  or  2  atoms  of  iodine  to  3  of  the  sulphate. 

Referring  to  his  previous  article  (Chem.  ZeiLy  1900,  xxiv.,  1061),  Heichard  no* 
finds  that  an    amnioniacal  solution  of  silver  chloride  is  to  bejf  preferred  to  silv^^ 
nitrate,  especially  in  dealing  with  morphine  hydrochloride.     The  silver  process 
available  for  estimating  the  alkaloid  in  opium,  further  experiments  thereon  beio^ 
progress.  jy.  H.  L^ 


fae 


Detection  and  Estimation  of  Morphine.  P.  Wirthio.  (Chfim.  Zeti..  190 
XXV.,  291.)— Kippeuberger  has  lately  proposed  a  mixture  of  chloroform  with  10  p^^ 
otint.  of  alcohol  as  the  immisoihle  solvent  for  recovering  morphine  from  aquoot** 
solutions,  and  he  proscribed  that  it  should  be  employed  on  a  liquid  which,  origiQ*! 


Theuf  gave 


should 
lirevip 


Utc  wiih  lead  aoeute. 
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bad  been  treated  with  a  bicarbonate  to  destroy  the  alkali  hydroxide.  The 
is  not  satisfactory  ;  but  if  the  solution  is  made  slightly  acid  with  hydrochloric 
oeid  and  then  alkaline  with  ammonia,  Kippenberger's  solvent  works  perfectly.  For 
qoantitative  purposes,  between  five  and  nine  extractions  are  necessary  ;  and  a  small 
loa  of  water  of  hydration  which  occurs  when  morphine  hydrochloride  is  dried  for  one 
boar,  balancing  a  small  quantity  of  foreign  matter  extracted  by  the  chloroform,  the 
results  of  the  method  are  approximately  correct.  Marquis's  quantitative  process 
with  ethyl  acetate  cannot  be  recommended. 

Marquis's  qualitative  test  for  morphine — a  violet  colour*  on  adding  a  few  dro| 
dik  reagent  containing  3  c.c.  of  strong  sulphuric  acid  and  2  drops  of  formalin — is  no<^ 
ehsmcteristic ;  but  it  is  so  delicate  (showing  fractions  of  a  deciniilligramme)  and  so 
may  to  carry  out,  that  it  should  be  serviceable  in  examining  aqueous  liquids  to  Bee  if 
they  have  been  completely  extracted  as  above.  The  various  colours  of  the  Pellagri 
ten,  which  is  so  very  characteristic  of  morphine,  appear  in  the  presence  of  several 
deoiiQilligrammes  of  the  alkaloid.  F.  H.  L. 


Separation  of  the  Active  Constituents  of  Frangula,  Sagrada,  and  Rhubarb. 
B.  Aweng.     (Apoth.  Zvit.,  1901,  xvi.,  2o7 ;  through  Chem.  Zeit.  Bep,,  1901,  125.)— 
The  material  in  fine  powder  is  extracted  with  boiling  water  and  an  equal  volume  of 
!^  per  cent,  alcohol  is  added  to  the  liquid.     It  is  filtered  and  concentrated  till  its 
weight  i£  one  half  that  of  the  sample  taken.    When  cold,  enough  alcohol  is  intro- 
duced 10  wade  the  whole  contain  HO  per  cent,  of  spirit  by  volume.    The  mixture  is 
allowed  to  rest  for  several  days,  and  the  frangulic  acid  which  separates  is  washed 
with  absolute  alcohol  and  ether,  then  dried  over  sulphuric  acid.     It  forms  a  light 
browniah'Vellow  powder,  easily  soluble  in  60  per  cent,  spirit,  slightly  soluble  in  water. 
The  filtrate  contains  a  double  glucoside,  a  compound  of  frangulic  acid  with  pseudo- 
fnusgulin.     It  is  diluted  with  water  and  then  evaporated,  the  product  appearing 
an  amorphous  red  mass.      This  is  soluble  in  water  and  in  absolute  alcohol ;    it  ii 
thrown  down  from  the  latter  by  dry  ether  in  canary-yellow  flakes.     The  compound 
splits  up  when  its  solution  in  95  per  cent,  alcohol  is  treated  with  acetic  acid,  yielding 
fraagulic  aoid    and  p&eudo-frangulin,  which   dissolves  in  alkalis  with  a  blood-red 
colour.     The  author  finds  in  frangula  bark  10-6H  per  cent,  of  the  doable  gluooside 
and  3  per  cent,  of  the  acid  ;  in  sagrada,  14  and  3*7  per  cent,  respectively  ;  in  Shens- 
rhubarb,  SovO  and  1*S  per  cent.  ;  and  in  the  Ji.  rhaponticum^  204  and  SH  percent. 

F.  H.  L. 


ORGANIC    ANALYSIS. 

The  Quantitative  Estimation  of  Hydrogen  Sulphide  in  Illuminating  Oas. 

C.  Tutwiler.     (Janm.  Am,  Ghent.  Soc,  xxiii.,  173.) — The  following  method  givi 

reeults  when  a  rapid  estimation  of  hydrogen  sulphide  is  required,  as  in  testing 

te  effioaeneyof  a  purifier     The  gas  is  passed  through  a  burette  of  special  construo- 

ontil  the  latter  is  filled  with  it,  and  mercury  then  ran  in  from  a  levelling  bulb 

100  ac.  of  gas  at  aimoapheric  pressure  remain  in  it.    The  mercury  is  then  w^ith- 

•  Cf.  Kobert,  Asalv9T»  189fi,  xviv,,  211. 
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dra'wn  so  that  the  gas  is  nnder  diminished  pressure  and  exactly  fills  the  burette^ 
which  is  disconnected  from  the  mercury  reservoir.  Five  c.o.  of  starch  ptiste  are  then 
sucked  in,  and  then  drop  by  drop,  with  constant  shaking,  a  standard  solution  of 
iodine,  which  is  supplied  from  a  graduated  measure  fitted  to  the  upper  part  of  the 
gas  burette,  until  the  blue  colour  is  permanent.  Three  grains  of  hydrogen  sulphide 
in  100  cubic  feet  of  gas  can  be  detected  in  this  way.  A.  G.  L. 


I 


Derminatlozi  of  Sulphur  in  Benzol  for  use  in  Gas-works.  W.  Irwin. 
(Jorirn.  Soc.  Chem.  hid.,  1901,  410.)— The  method  is  an  adaptation  of  Allen's  t«st  for 
BOlpbur  in  fats,  and  is  carried  out  in  the  ordinary  apparatus  for  estimating  salphnr  in 
gas,  the  burner  being  replaced  by  a  small  lamp.  Of  the  benzol  to  be  tested  10  cc. 
ftre  measured  into  the  spirit-lamp,  90  cc.  of  alcohol  are  added,  and  the  determio&tioa 
ia  carried  on  as  usual.  A.  M 


Estimation  of  Indiuan  in  ITrino  by  means  of  Isitia  and  Hydrochloric  Acid 
X  Bouma.  (  Zeits.  physhl  Chem.,  11*01,  xxxii.,  82  ;  through  Ch^m.  Zi-it.  Hep.,  1901, 
131.) — The  urine  is  precipitated  with  one-tenth  its  volume  of  lead  acetate,  the  filtrate 
is  mixed  with  an  equal  bulk  of  a  solution  of  isatin  in  hydrochloric  acid,  and  the 
whole  is  heated  on  the  water-bath  for  fifteen  minutes  till  it  becomes  (usually)  dark 
red.  When  cold,  it  is  extracted  with  chloroform,  the  solvent  removed,  and  the 
residue  dried  for  two  hours  at  110'  C.  The  mass  is  next  completely  extracted  with 
hot  water  to  dissolve  the  excess  of  isatin  (which  has  passed  into  the  chloroform  and 
would  absorb  perm an^nato  in  the  final  titration),  and  dried  again.  It  is  then  treated 
with  sulphuric  acid  and  titrated  with  permanganate,  calculating  the  result  as  indigo- 
red  disulphonic  acid.  For  clinical  purposes  a  colorimetric  process  gives  approximate 
accuracy  :  20  cc.  of  urine  are  treated  with  2  cc.  of  lead  acetate  and  filtered  through  a 
dry  paper;  5*5  cc  of  the  filtrate  are  mixed  in  a  tube  with  5  cc.  of  a  solution  of 
20  milligrammes  of  isatin  in  1  litre  of  HCI  (this  -5c.c.  is  sufficient  for  urines  containing 
indoxyl  equivalent  to  20  milligrammes  of  indigo).  The  liquid  is  boiled  for  a  few 
seoonds,  cooled,  well  shaken  with  5  ca  of  chloroform,  and  the  colour  which  derelopa 
ia  compared  with  a  set  of  standards  prepared  with  indigored. 

From  numerous  experiments  the  author  finds  that  the  yield  of  indigo-blue 
conaiderably  less  than  one  half  that  of  indigored,  but  that  there  is  no  fixed  reLatiov 
between  them.  It  appears  also  that  the  yield  of  indigo-red  as  above  is  rather  more 
than  double  that  of  the  total  indigo  pigments  when  the  ferric  chloride  and  hydro- 
chloric acid  method  is  adopted.  This  peculiarity  is  explained  by  a  more  perfect  con 
version  of  the  indoxyl  into  indigo  when  using  the  isatin  process.  F.  H.  \ 


I 


The  Determination  of  TJrio  Acid  in  Urine.  H.  Botilllet.  {BulU  Soc  Chtm^i 
1901,  XXV.,  2al-2oo.) — This  method  is  based  upon  the  fact  that  iodic  aoid  deoompoMS 
uric  aoid,  yielding  in  the  first  place  alloxan  and  urea : 

C  H^N,0,  +  O  -!-  HjO  -  C^O^NjH,  -n  CON.H,. 
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The  alloxan  is  then  hydrolysed,  aud  there  is  a  libei-ation  of  carbon  dioxide  and  of 
ammonia,  which  combines  with  fehe  excess  of  iodic  acid  : 

C.O.N.H.-t-H.O^CO.  +  NHj  +  CANH. 

The   final    equation,  which    the  author  states    has    been    confirmed  by   all   bis 

determinations,  is : 

C0\ 

I       'N. 
dCjH^N^Oa  + 1,0^  +  lOH.O  =  600      J>N  H  +  5C0N,,H^  +  oCOj  +  SNH,  + 1, 

CO/ 

The  unc  acid  is  precipitated  as  barium  urate  by  adding  barium  chloride  to 
IW)  c.c  of  the  urine,  previously  neutralized  with  sodium  hydroxide,  until  no  more 
precipitate  is  formed.  The  li(juid  is  then  acidified  with  5  c.c.  of  acetic  acid  (1  :  100), 
and  left  for  fifteen  to  twenty  minutes,  after  which  the  precipitate,  consisting  of 
urate,  phosphate  and  sulphate  of  barium,  is  collected  and  washed. 

It  ia  next  washed  with  a  jot  into  a  porcelain  dish,  the  total  volume  of  liquid  and 
precipitate  being  100  to  150  c.c.  The  m-ic  acid  is  liberated  by  the  addition  of  20  c.c. 
of  Bulpburic  acid  (1  :  10),  and  the  liquid  heated  to  the  boiling-point.  At  that 
moment  10  c.c.  of  a  standard  solution  of  iodic  acid  are  introduced,  and  the  boiling 
continued  until  all  the  iodine  has  been  expelled.  When  cold  the  residual  iodic  acid 
it  deteimined  by  adding  10  c.c.  of  hydrochloric  acid  (1  :  10),  30  cc.  of  potassium 
iodide  solution  (1  :  10),  and  titrating  the  liberated  iodine  with  ,^g  thiosulphate. 
Tht) difierence  between  the  amount  of  iodic  acid  taken  and  left,  multiplied  by  0007, 
gives  the  amount  of  uric  acid.  The  accuracy  of  the  results  thus  obtained  is 
illustrated  by  test  experiments.  C.  A.  M. 


A  Qas- Volumetric  Hetbod  of  Determining  Acetone  in  Urine.  E.  Hiegler, 
{Ztii,  anal  Cltem.,  1901,  xl.,  94-97.)— This  method  is  based  on  the  facts  that  if 
pbeoyl -hydrazine  be  shaken  with  hot  Fehling's  solution,  the  whole  of  its  nitrogen  is 
liUrated,  but  that  if  acetone  be  present  a  hydrazone  is  produced  which  is  not 
decomposed  by  Fehling's  solution. 

CH3.CO.CH3-hHjN-NH.C,H,  =  CMX^  =  N  -  NH-QEj^  +  Hp. 

The  reagents  required  are  :  (1)  A  solution  of  1  gramme  of  crystallized  phenyl- 
liydrasine  hydrochloride  in  50  cc.  of  water,  filtered  if  necessary;  (2)  a  15  i>er  cent. 
^luiion  of  copper  sulphate ;  and  (3)  a  15  per  cent,  solution  of  sodium  hydroxid& 

In  the  author's  method  10  c.c.  of  the  phenyl-hydrazine  sulphate  solution  are^ 
plicod  in  the  exterior  evolution  fiask  of  a  Knop-Wagner  nitrometer,  40  c.c.  of  water 
'^ded.  and  10  c.c.  of  the  sodium  hydroxide  solution  introduced.  Ten  c.c.  of  the 
copper  sulphate  solution  are  placed  in  the  inner  vessel  of  the  apparatus,  and  after 
'^Q  minutes  the  fiask  is  thoroughly  shaken,  and  the  hberated  nitrogen  collected  and 
•measured.  i 

lo  determining  the  acetone  in  urine,  50  c.c.  of  the  latter  are  mixed  with  I  c.c. 
^'  glacial  acetic  acid  and  distilled,  the  distillate  being  collected  in  a  fiask  containing 
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10  C.C.  of  the  phenyl-hydrazine  solution  and  about  1  gramme  of  orystallized  Bodiu 
acetate.     The  distillation  is  continued  until  40  to  45  c.c.  of  the  urine  have  passed  over  ^ 

The  ilask  is  boated  for  about  fifteen  minutes  on  the  water-bath.  On  cooling,  il« 
contents  are  introduced  into  the  nitrometer,  and  the  nitrogen  liberated  as  in  tb^ 
blank  experiment.  The  dilTerence  between  the  amounts  of  nitrogen  at  Btandarc] 
temperature  and  pressure,  multiplied  by  the  factor  2*6,  gives  the  quantity  of  acetone 
in  milligrammes. 

If  the  urine  under  examination  contains  more  than  70  milligrammes  of  acetone 
in  50  c.c,  a  smaller  volume  must  be  used  for  the  distillation.  C.  A.  M. 


The  Determination  of  Free  HydrochJorio  Acid  in  the  Gastric  Juice. 
Mounior.  (Jonrii.  Pharvi.  Chim.,  1901,  xiii.,  367-369.)— The  method  proposed  by 
the  author  is  a  rapid  modification  combining  those  of  Gunzbourg  and  iiubin. 

Five  c.c.  of  the  gastric  juice  are  titrated  approximately  with  Yo  sodium  hydroxide 
solution  with  one  drop  of  Toppfer's  reagent  (dimethyl-amidonitro-benKene — D  A  A  B) 
as  indicator.  It  is  difficult  to  determine  the  exact  point  of  the  change  in  colour  from 
rose  to  reddish  orange.  Hence,  from  0*1  to  0*5  c.c.  too  much  alkali  is  usually  added. 
Let  3  CO.  represent  the  amount  used  in  a  typical  determination. 

A  fresh  portion  of  5  cc.  of  the  gastric  juice  is  next  titrated  with  y^  sodiom 
hydroxide,  commencing  with  2*6  c.c.   and  adding   successively  0*1  c.c-   until  tl 
3  ac.  used  in  the  first  titratiou  is  reached.     After  each  of  these  additions  one  dro] 
of  the  liquid  ia  heated  in  a  porcelain  crucible  on  the  water-bath  at  60^  C^  wit 
one  drop  of   Gunzbourg's  reagent  ^phloroglucinol,  2 ;  vanillin,  1  ;   and  SO  per  eeni 
alcohol,  KX)  parts). 

After  a  few  minutes  the  five  crucibles  are  examined.  If  the  contents  of  the  first 
alone  are  red,  26  c.c.  of  j*\j  yodium  hydroxide  solution  are  required  to  neutralize  the 
free  hydrochloric  acid.  If  the  first,  second,  third,  and  fourth,  are  all  red,  S-O  c.c,  are 
required,  and  so  on.  C.  A,  M. 


A  Comparison  between  the  Bromine  and  Iodine  Absorption  Figures 
Various  Oils.  H.  T.  Vulte  and  Lily  Logan.  {Jaum.  Amer.  Chem,  Soc.,  xxiii..  I.V),] 
— The  authors  have  carefully  revised  the  bromine  and  iodine  figures  for  various  oi 
In  the  ease  of  bromine,  the  loss  due  to  the  formation  of  substitution  products  waa 
also  determined  by  means  of  the  potassium  iodate  method.  The  iodine  value  wi 
determined  by  the  Hiibl  method  ;  the  bromine  figure  almost  exactly  as  proposed 
Mollhiney  {Joum.  Amer.  Chem.  Soc.,  xxi.,  1084).  except  that  twenty  to  thirty  mioad 
were  allowed  to  elapse  before  the  titration.  The  substitution  figure  was  d* ' 
as  soon  as  possible,  since  the  addition  products  decompose  readily.  In  the  i 
table  tbo  oils  are  divided  iuto  five  classes,  the  first  one  consisting  of  oils  for  whi^ 
the  two  values  are  nearly  the  same.  This  is  probably  the  case  with  all  vegetable 
of  simple  constitution : 
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^^^H 

Iodine 

Difference 

DiffoKnoe 

^^^v 

Iodine. 

cftlcnliited  from 

uf 

of  neftreal 

BrQUiine. 

Avwm^ea, 

Figare*. 

0-09 

r.  Olive  oil 

79-70—  80-40 

80-31 

0-26 

Cotton -seed  oil  ... 

97-50 

97-41—97 

0-295 

0-09 

Poppy- seed  oil  ... 

127-98—128-55 

128-37 

0-055 

0-28 

Linseed  oil 

15612^155*52 

15480 

0-52 

0-32 

Sweet  almond  oil 

90-53—  89-64 

90-20—  89-64 

i'OH 

0-33 

Peanut  oil 

100-71— 100-76 

101-26 

0-523 

0-50 

Whale  oil 

12800 

127-45- 127-38 

0-585 

0-50 

Lard  oil 

70-99—  77-36 

7603—  75-88 

1-22 

0-96 

II.  Sperm  oil 

79-95—  79-76 

82-39—  82-08 

2-422 

213 

ni.  Rape  oil 

103-69— 103-37 

99-03—  98-56 

4-60 

4-17 

Castor  oil 

86-32^  8715 

7.S-74—  78-71 

801 

7-58 

IV.  Real  oil 

93-31—  93-99 

103O9~103-74 

9-765 

9-10 

Cod-liver  oil 

122-09— 122-79 

132-H6-132-18 

1008 

9-39 

Menhaden  oil     ... 

176-5  —175-65 

18694— 186*86 

10-826 

10-36 

V.  Keain  oil 

59  67—  58-95 

1060-  10-26 

48-846 

48-35 

The  following  tuble  gives  the  substitution  figures  for  all  oils  examined  which 
formed  substitution  products.  Some  of  the  oils  were  rancid,  and  it  is  probably  due 
to  this  fact  that  sweet  almond  oil  showed  substitution  : 


Totol  Bromine. 

Addition 

Subntitiition 

Average 
Substitution 

Figure. 

1  Igure. 

FiRurv. 

Cod-liver  oil 

85- 16—  84-67 

84-52—  8409 

0-6:3-.  0-58 

0-605 

Menhaden  oil   ... 

120-10-120-30 

118-88^-118-93 

1-22—    1  27 

1-245 

Sweet  almond  oil 

69-54—  59-15 

57-38—  5702 

2-16—    213 

2145 

SMli^oil 

54-61—  54-56 

52-41-  62-21 

2-20-     2-34 

2-27 

nior  oil 

52-62—  52-80 

50-09—  50-07 

2-63—     273 

2-63 

W8in  oil 

108-67—109-23 

6-74—     6-47 

101-93—102-76 

102-345 

A 

G.  L. 

On  the  Heat  of  Combustion  as  a  Factor  in  the  Analytical  Examinalion 
of  Oils,  and  the  Heats  of  Combustion  of  eome  Commercial  Oils.  H.  C. 
Sherman  and  J.  F.  Snell.  {Journ.  Avier.  Chem,  Soc,  xxiii.,  164.) — Although  the 
heats  of  combustion  of  fatty  oils  cannot  be  used  as  a  means  of  distinguishing 
between  them,  since  the  variations  are  too  small,  the  determination  is  of  value  in 
comparing  oils  rich  in  hydroxyacids  with  waxes  or  non-fatty  oils.  The  oxidation 
consequent  on  drying  also  leads  to  a  loss  of  calorific  power,  and  this  is  sometimes 
of  more  value  than  the  determination  of  increase  of  weight,  which  may  be  vitiated 
by  the  presence  of  some  volatile  oil  like  petroleum.  In  some  drying  experiments 
with  linseed  oil,  a  loss  of  10  per  cent,  of  caloritic  power  was  found,  whilst  lard 
>ttbjected  to  the  same  treatment  lost  less  than  1  per  cent. 

The  heats  of  combustion  given  below  were  obtained  with  a  bomb-calorimeter, 
and  are  the  means  of  at  least  two  determinations,  the  average  deviation  from  the 
'i^Hn  being  ±0V2  per  cent.  To  reduce  the  values  found  at  constant  volume  to 
^^ate  of  combustion  at  constant  pressure, 

A  (p-tj)  w  calories  per  gramme 

^^re  added,  p  being  the  number  of  atoms  of  hydrogen,  and  y  the  number  of  atoms 


^^94^^^^^^^ 
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■ 

■ 

I           of  oxygen  present  in 

the  molecule,  M 

the  molecular  weight,  and  T  the 

absolofl 

1           temperature  of  the  calorimeter.     The  ^ 

alues  for  the  specific 

gravity,  iodine  absorj 

^^     tiou,  and  acidity  were 

determined  as  usual : 

■ 

^^^ 

Heat  of  CoiijbtMtion,    fl 

^^^^H          DMoripiioD  of  Oil. 

t  iravlty. 
16-5 

Ahsorptiou. 

Frve  Acid 
ai  Okie. 

per  GnuniDe.         ■ 

ConhUut 

CouttUnlfl 

^^^ 

l5o' 

IVr  Cent. 

Per  C«ut. 

Vohime. 
Cblorte*. 

PnrMur«,V 

1           Raw  Unseed,  I.,  1900. 

fresh 

0-934 

182-4 

4-30 

9,.364 

0.379  1 

1                     .,           IL,  1898 

0-938 

175-9 

1-22 

9,379 

9.394  ■ 

1                     ,,         IIL,  old 

0-947 

156-7 

o-:iO 

9,215 

9,230  ■ 

1           Boiled  linseed 

0-953 

150-7 

7-40 

H,810 

8.824  ■ 

1            Po;>py-Beed  ... 

0-926 

li>9-6 

2-66 

9.382 

9.897  ■ 

K          Maize  oil,  I.,  1000  ... 

0-924 

120-3 

3-32 

9,413 

9,428 fl 

^K                      II.,  1B9U  ... 

0-926 

120-7 

2-56 

9.436 

9.451  ■ 

^^r                    III.,  crude... 

0-926 

122-4 

1-68 

9,419 

9.434  ■ 

W          Cotton-seed,  I.,  prime 

yellow 

0-920 

102-5 

0-20 

9.396 

9.411  ■ 

^^                           II.,  choice 

yellow 

0-921 

10(1-4 

0-32 

9.101 

9.416  1 

^^H                       III.,  choice 

white 

0-923 

105-5 

008 

9.390 

9.406  ■ 

^^B                        IV.,  crude 

... 

0-927 

103-2 

2-28 

9.397 

«.413fl 

^H                          v.,  crude 

0-927 

— 

— 

9,336 

9.351  ■ 

^^^            „          VI.,  rather  old  ... 

0-929 

100- 1 

0-92 

9,323 

9.83a| 

V                  „       VII.,  old... 

0-941 

93-7 

2-03 

9.168 

9.183fl 

1           Sesame         

... 

0-924 

105-3 

1-65 

9.395 

9,410fl 

1            Rape-seod,  I . 

0-922 

107-4 

0-82 

9.489 

9.5(HI 

k 

. .. 

0-920 

108-6 

0-68 

9,462 

9,477B 

■ 

0-926 

99-3 

2-94 

9,412 

9.437  ■ 

Castor,  I 

... 

0-967 

841 

0-26 

8.863 

8.877  ■ 

„    n 

... 

0-964 

Hfi-9 

2-18 

N,835 

8.849  a 

Pea-nut  (arachis)     ... 

0-917 

105-9 

0-16 

9,4 1  *> 

9,427  ■ 

Almond,  I 

... 

0-919 

9H-1 

5-13 

9.454 

9.469  ■ 

„   II 

0-931 

89-8 

7-00 

9.311 

9.3261 

Olive,  I 

0-917 

861 

2-51 

9,457 

9.472fl 

„    11 

0-916 

78-8 

0-40 

9,451 

9,46tffl 

Menhaden,  refined  ... 

... 

0-935 

, 

0-36 

9,360 

9,37tVfl 

„           crude     ... 

... 

0-934 

— 

1-92 

9.371 

9,380fl 

Cod-liver,  fresh 

... 

0927 

16o'6 

0-56 

9,4'3I 

9.4.^3B 

„         old 

... 

0-938 

137-3 

1-50 

9,277 

9,292fl 

Whale           

0-924 

1:26-6 

0-60 

9.473 

9,48afl 

Lard  oil,  I.,  1900     ... 

0-917 

74-3 

0-74 

9,451 

9,46^1 

m                     II..  1899     . 

0-919 

72-5 

1'25 

9.447 

9,469fl 

■ 

0-922 

72-9 

2-64 

9.394 

9.409fl 

r     ,.  IV 

0-924 

69-3 

2-34 

9,372 

9.3871 

I            Sperm  oil 

0886 

78-7 

0-78 

9,946 

9.964ll 

1            Rosin  oil       . 

... 

0-989 

7C-9 

14-40 

10,14.^) 

10, 159V 

1            Lubricating  petroleum.  L  ... 

0-881 

— 

— 

10,797 

xo.sial 

^^^ 

IL  ... 

0-897 





10.753 

10,7751 

IIL  ... 

0-iK)5 

— 

— 

10.682 

10.7041 

^"              The  variations  of  the  heats  of  combustion 

appear  to  be 

more  closely 

related  ^ 

B            those  in  the  specific 

graviti 

es  than  to 

those  in 

the  iodine  or  acidity  valuea     Tt^ 

1            product  of  large  calories  into  specific 

gravity  at  LD-o"  is  nearly  constant 

at  8*80  t. 

^^     863   for    the    fatty 

oils. 

Castor   and    boiled 

linseed   oils 

show    lowei 

• :    »perTc: 

^-^^^^ 

^ 
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and  roBiD  oils  higher  voIneB.  By  dividing  the  heat  of  combustion  by  the 
ipoeific  gravity,  a  nearly  constant  value  of  lOO  to  10-3  ia  obtained  for  the  fatty  oils, 
vliilBt  flperm  and  mineral  oils  show  a  much  higher  value  (11*2  for  sperm  oil  and 
U-8  lo  12-3  for  mineral  oils).  A.  G.  L. 


Cftlorimotrio  Deternaination  of  Healing  Value.  K.  Kroekor.  (Zeiis.  angew. 
Chen.,  1901,  111.) — A  criticism  of  Langbein's  paper  (Analyst,  1901,  81).  The 
oorrectioQ  introduced  by  Langhein  for  sulphur  does  not  eliminate  error,  bub 
iutroduces  it,  for  in  the  bomb  it  ia  not  all  burnt  to  trioxide,  but  some  sulphur  dioxide 
ia  formed;  on  the  other  hand,  in  the  furnace  some  trioxide  is  formed.  The  author 
&Uo  gives  a  description  of  the  oalorimetric  bomb  now  used  by  him.  This  is  made 
either  with  enamelled  inner  surface,  or  is  coppered,  and  platinum  foil  is  theu 
Mldered  oa  A.  M. 


Ammonium  Feraulphate  as  a  Beagent  for  Alkaloids.  N.  A.  Orlow  and 
P.  K.  Hor«t.  iFarvias,  J.,  1901,  xl..  91  ;  through  Cliem,  Zeit.  Rep,,  1901.  105.)— 
Ammonium  persulphate  gives  the  following  reactions  with  alkaloids :  Cocaine,  a 
white  precipitate  soluble  in  excess,  separating  as  a  thick  colourless  liquid  at  the 
bottom  of  the  tube ;  strychnine,  a  white  pulverulent  precipitate.  In  presence  of 
•nlphuric  acid,  cbelidooine  gives  a  yellow  colour  changing  to  groon  and  then  brown  ; 
ebelerythrine,  a  violet  to  black  ;  sanguinarine,  dark  brown.  Corydaliue,  yellow, 
dirty  groeD,  dirty  yellow.     Bulbocapnine,  blue  then  violet.     Morphine,  pale  orange. 

ine,  orang&      Narcotine,   orange  red.     Papaverine,   yellow.      Narceine,   violet. 

l-red,  yellow.  Apomorphine,  green  to  blue.  No  colours  are  produced  by 
cocaine,  pilocarpine,  cafTeino,  aconitine,  colchicine,  colchiceine,  and  quinine. 

V.  EL  L. 


Chrome-Hido  Fowdor  for  Analysis  of  Tanning  Materials.  B.  Weiss. 
(OHxr.  1901,  xxviL,  29;  through  C7it!;»(.  Zeit,  Hop.,  1901,  lOo.)— This  modification 
o( ordinary  hide  powder  is  prepared  as  follows  :  100  grammes  of  powder  are  shaken 
»p  with  2  litres  of  water,  and  treated  with  (altogether)  3  grammes  of  chrome  alum 
&H>lved  in  100  c.c.  of  water  on  three  successive  days.  The  product  is  tiltered,  and 
then  waitbed  by  alternate  agitation  with  fresh  water  and  filtration  till  sulphuric  acid 
cu  DO  longer  be  detected,  1(^  o.c.  of  40  per  cent,  formalin  being  added  to  the  lant 
^oaDtibM  of  water.  Finally,  the  hide  powder  is  lightly  pressed,  rubbed  down  in  the 
bftsdt,  and  preserved  in  the  damp.  The  material  keeps  well,  and  it  is  only  necessary 
to  dotermioe  the  moisture  in  it  occasionally.  In  carrying  out  an  analysis  of  a 
UDDiBg  material,  1^0  c.c.  of  its  solution  are  well  agitated  with  that  weight  of  treated 
hido  powder  which  corresponds  to  7  grammes  of  the  dry  product ;  the  whole  is 
lUowfid  to  rest  overnight,  then  filtered,  and  the  insoluble  matter  dried  and  weighed 
MBwal.  _         _  F.  H.  L. 

Determination  of  Oyanio  Acid  in  Commercial  Cyanides.  O.  Hertlng. 
(iWlt.  Mi^ew.  Chcmie,  1901,  5Hrj,) — The  cyanide  is  dissolved  in  water,  dilute  hydro- 
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chloric  acid  or  sulphuric  acid  is  added^  and  the  liquid  is  evaporated  to  dryness^ 
water  bath.     The  cyauate  is  decomposed  according  to  the  equation  : 
KOCN  +  2HCI  +  Rfi  -  KCl  +  NH^Cl  +  COj. 
The  ammonia  produced  is  determined  by  distilling  with  excess  of  soda  in  the 
usual  way,  and  the  percentage  of  cyanic  acid  is  calculated  from  it.     The  cyani 
should  of  course  be  tested  for  ammonia,  and  if  it  be  present  it  should  be  detennin 
and  allowed  for  in  calculating  the  cyanic  acid.  A.  M. 


he 
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The  Classification  of  Aoidiznetxio  and  Alkalimetrio  Indicators.  Julius 
Wagner.  (Zeit,  Aiiorg.  Cheni.,  xxvii.,  138.) — About  two  years  ago  F.  Glaser  divided 
indicators  into  three  groups  (Zeit,  Anal.  Ch^m.,  xxxviii.,  1^73).  His  division  was  based 
not  on  the  chemical  character  of  the  indicators,  but  on  their  delicacy.  His  first 
group  embraces  feeble  basic  and  actually  acid  substances,  delicate  towards  alkalies, 
but  not  towards  acids,  e.g.^  tropttolin  00,  methyl-orange,  congo-red.  The  secoiid 
group  includes  acid  indicators,  mostly  phenols,  delicate  towards  feebler  acids,  but 
less  sensitive  towards  bases,  e.y.,  fluorescelu,  litmus,  ;j-nitrophenol.  The  third  group 
consists  of  indicators  even  less  acid,  and  consequently  sensitive  towards  very  feeble 
acids,  but  only  reacting  with  the  strongest  alkalies,  e.fj.^  turmeric,  phenolphthalein, 
Poirrier's  blue. 

The  author  of  the  present  paper  prefers  to  class  indicators  according  to  thi 
chemical  character,  having  regard,  in  the  first  instance,  to  the  manner  in  which  thi 
form  ions,  and  then  to  form  subgroups  according  to  their  delicacy,  as  follows  : 

A.  Indicators  with  a  monovalent  characteristic  ion :  (1)  with  an  anion ; 
(3)  with  a  kation.  jH 


leH 


B.  Indicators   with  a   polyvalent   ion:    (1)   with  positive  and  negative   ious  f 
(2)  with  mono-  and  di-  valont  anion  or  kation. 

The  two  main  groups  are  distinguished  by  the  appearance  or  non-appearance  ofl 
an  iutermediato  colour,  which,  under  certain  conditions,  allows  of  the  determination^ 
of  different  anions  or  kations  by  means  of  the  same  indicator. 

Indicators  belonging  to  group  A  (Ij  are  only  slightly  dissociated  in  acid  soiutiooB 
Their  dissociation  increases  with   the  disappearance  of   the  hydrogen  ions,  and  i^ 
slower  the  feebler  the  acid  nature  of  the  indicator.    Consequently,  in  this  case  strong 
bases  must  be  used  for  the  titration,  whilst  for  weaker  bases  a  more  acid  indicator 
must  be  used.     The  majority  of  indicators  belong  to  this  group,  c.tj.^  Uaorescein, 
^nitrophenol,  turmeric,  litmus,  phenolphthalein,  and  Poirrier's  blue. 

Oroup  A  {'2)  only  contains  two  indicators,  viz.,  methyl  violet  and  amid^H 
a/.o-benzol.  ^ 

Indicators  belougiag  to  group  B  (1)  form  ditlereutly  coloured  ions  ia  acid  and 
alkflJine  Holution,  and  their  behaviour  may  be  likened  to  that  of  aluminium  hydrotii 
An  ioterinediate  colour  is  consequently  possible,  and  has  been  actually  observed 
the  case  of  methyl -orange,  and  of  a  few  others.     All  are  strongly  acid,  and  cbui 
used  oven  for  weak  bases  like  ammonia.     Tropceolin  00,  methyl-  and  ethyl-orai 
and  Congo  red  are  members  of  this  group. 

All  the  indicators  inoluded  in  group  B  (2)  are  acid,  and  resemble  phospboiie 
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*u;iS  in  their  behaviour.  They  permit  of  the  titration  of  two  acids  present  together, 
provided  tliat  one  is  much  weaker  than  the  other.  Alizana-salphonic  aoid,  which  is 
yellow  in  acid  solution,  and  turns  first  red  and  then  violet  on  treatment  with  alk&U, 
is  tin  example  of  this  group.     Gallein  and  phenacetolin  also  belong  to  it. 

In  group  A  (1)  a  new  indicator  seems  to  be  required,  which  would  give  a  sharp 
ood  reaction  when  a  carbonate  is  titrated  with  a  strong  acid.  In  group  B  (2)  alsoau 
indicator  is  wanted  which  would  give  good  results  when  two  acids  are  present 
together.  A.  G.  L. 

Ooourronoa  of  Zinc  in  Plants.  I*.  Labacd.  (ZeiLfilr  Untersiich.  der  Nahr. 
unil  GenusfnitUl,  1901,  489.) — The  author  has  estimated  the  amount  of  zinc  in  plants 
grown  on  soils  containing  a  considerable  quantity  of  zinc  salts.  The  plants,  which 
Appeared  quite  healthy,  were,  after  cleaning,  dried  at  100  C.  ;  100  grammes  of  the 
dry  substance  were  heated  with  concentrated  sulphuric  acid  and  mercury  until  the 
BolotioD  was  colourless.  On  dilution  with  water  a  little  calcium  sulphate  crystallized 
oat.  Sulphuretted  hydrogen  was  then  pissed  through  the  strongly  acid  solution,  the 
mercury  sulphide  filtered  off  and  the  excess  of  sulphuretted  hydrogen  driven  off  on 
ibe  water-bath.  After  separating  the  phosphoric  acid  in  the  filtrate  by  means  of  tin 
And  hydrochloric  acid,  the  zinc  was  precipitated  with  sulphuretted  hydrogen  in  acetic 
acid  solution.  The  precipitate  of  zinc  sulphide  was  filtered,  washed  with  acetic  acid, 
dissolved  in  hydrochloric  acid,  again  thrown  down  as  sulphide,  and  finally  weighed 
u oxide.  A  bundled  grammes  of  dry  plants  gave  0'2o2  gramme  of  zinc  oxide.  A 
second  estimation,  in  which  the  zinc  was  determined  electrolytically,  gave  0'202  per 
cent  of  zinc.  W.  I'.  S. 

A  Modifi^cation  of  the  Method  of  Titrating  with  Permanganate.  J.  GaUhat. 
{BniL  Soc.  Chim.,  1901,  xxv.,  396-401.)  — The  author  has  found  that  in  the 
presence  of  an  excess  of  manganous  sulphate  (MnSO^)  and  of  20  per  cent,  by  volume 
of  flolphuric  acid,  solutions  of  potassium  permanganate  only  lose  on  boiling  a  very 
slight  trace  of  the  oxygen  which  acts  upon  oxalic  acid. 

The  amount  of  this  loss  depends  upon  the  acidity  of  the  hquid  and  of  the  con- 
ceatraiion  of  the  permanganate  solution.  If,  however,  the  strength  of  the  solution 
does  not  exceed  15  grammes  per  litre,  the  loss  remains  constant,  whether  the  duration 
of  boiling  be  five  miaates  or  an  hour. 

It  is  thus  possible  to  titrate  substances  which  are  readily  oxidized  under  these 
Conditions. 

A  definite  volume  of  permanganate  solution  is  mixed  with  an  excess  of  manganous 
*utpbate,  and  rendered  acid  with  sulphuric  acid.  It  is  boiled  for  five  minutes,  and 
^hen  titrated  with  a  standard  solution  of  oxalic  acid. 

An  equal  volume  of  the  same  permanganate  solution,  etc.,  is  also  boiled  for  five 
oiioutes,  after  which  a  weighed  quaulity  of  substance  uuder  examination  is  intro- 
^nced,  the  boihng  continued  for  an  hour  under  a  refiux  condenser,  and  the  liquid 
titrated  as  before,  The  difference  between  the  two  titrations  gives  the  oxygen  con- 
sumed by  the  substance. 

The  author  hBj&  obtained  very  concordant  results  by  this  method  in  the  analyses 
ol  crude  and  commercial  glycerins.  C.  A.  M. 
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INORGANIC    ANALYSIS. 

Determination   of  Arsenic   in   Coke.      L.    Arohbutt   and    F.    G.    Jackson. 

{Jouni.  Soc.  CJicrn.  hid.,  1901,  448.)— The  coke  ia  dried  at  1(X>'  C,  50  grammea  a 
taken  and  heated  for  at  least  two  hours  with  100  c.o.  of  pure  nitric  acid  (l-4'2' 
Water  is  added  to  400  c.o.,  and  after  settling  the  cx)ke  ie  filtered  off  on  a  toughen 
filter  and  washed.  The  filtrate  is  evaporated  to  drynens  on  a  water  -  bath,  t 
residue  is  mixed  with  25  c.o.  of  concentrated  sulphuric  acid  and  heated  with  stirrin 
The  heating  is  continued  until  fumes  of  sulphuric  acid  come  ofiT.  Cold  water  is  added 
to  dissolye,  and  then  it  is  again  evaporated  until  fumes  come  off  once  more.  This  is 
repeated  at  least  three  times,  till  all  the  nitric  acid  is  driven  oflf.  The  residue  ia  then 
trandferred  to  a  distiUation-flask  fitted  with  a  thermometer  and  a  condenser,  the  tube 
of  which  dips  below  the  surface  of  about  20  c.c.  of  wator  contained  in  a  receiving 
flask.  Twenty-three  grammes  of  sodium  chloride  and  2  gi-ammes  of  ferrous  sulphate 
are  added  to  the  liquid  in  the  fiask,  which  should  be  quite  cold,  and  not  more  than 
100  c.c.  iu  volume.  Distillation  commenceBat  about  110''  C,  and  is  continaed  until  the 
temperature  reaches  125*'  C,  when  the  whole  of  the  arsenic  will  be  found  in  the 
distillate.  To  the  latter  is  added  a  little  zinc  sulphide,  and  it  is  agitated  for  a  fe 
minutes  until  the  precipitate  has  coagulated.  The  precipitate  is  filtered  on  a  harden 
filter,  washed  with  sulphuretted  hydrogen  water,  rinsed  into  a  flask,  boiled  wt 
300  c.c.  of  water,  the  filter-paper  is  added,  and  boihng  is  continued  another  hour? 
The  liquid  is  filtered,  concentrated  to  about  40  c.c,  cooled,  |  gramme  of  sodium 
bicarbonate  is  added  and  some  starch  solution,  and  the  liquid  is  rapidly  titrated  with 
centinormal  iodine  solution.  Practice  should  be  acquired  by  titrating  sulphide  of 
arsenic  precipitated  from  known  quantities  of  a  standard  solution.  A  blank  deter- 
mination should  be  made.  A.  M 


1 


Arsenic  in  Coal  and  Coke.    B.  F.  Wood  Smith  and  B.  L.  Jenks.     (Jou. 
Soc,  Chem.  Imh,  IDOl.  437.)— The  fuel  is  burnt  in  a  combustion-tube  about  20  inch* 
long.     About   4    inches   from  one  end  this  is  ooDstricted  to  a   diameter  of  about 
2  millimetres.     The  next  inch  is  left  to  form  a  Imlb,  and  the  last  3  inches  are  drawi 
out  and  led  into  a  wash-bottle  containing  sulphuric  acid.     Five  to  15  grammes  of 
fuel  are  weighed  out  and  introduced  into  the  tube  and  burnt  in  a  current  of  air, 
products  of  combustion  being  passed  through  the  wash-bottle.      The  heating 
about  three  hours.     When  the  tube  is  cold  the  ashes  are  witlidrawn,  and  laid 
for  the  determination  of  "  fixed"  arsenic,  wliilst  the  contents  of  the  bulb  are  wash* 
into  the  bottle  by  moans  of  a  pipette  long  enough  to  reach  down  to  the  constrictioi 
or  the  tube  may  be  severed  at  the  constriction.     The  ashes  are  triturated  in  a  morl 
washed  with  dilute  sulphuric  acid  into  a  tiask.  warmed  for  a  few  minutes,  and 
allowed  to  stand  at  least  twelve  hours.     The  liquid  is  then  diluted,  an  aliquot  (mrt 
taken,  heated  in  a  water-bath  and  passed  into  the  Marsh  apparatus.     The  contents' 
the  waah-bottle  are  also  made  to  a  detiuite  bulk,  and  an  aliquot  part  is  transferred 
the  Marsh  apparatus.    The  latter  portion  is  returned  as  *'  volatile  arsenic."   A. 
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Tho  Titration  of  Arsenious  Acid  with  Fotaesinm  Pormanganate.  O. 
KiihllDg.  {Bcnchte,  l'.»01,  xxxiv.,  404-406.)— If  arsenious  acid  be  dissolved  in  a 
solution  of  potassium  hydroxide,  and  a  sufficient  quantity  of  zino  sulphate  added, 
pttmaaganato  solution  is  decolorized,  even  in  the  cold.  But  when  from  70  to  80  pbfu 
eeni.  of  che  arsenious  acid  has  been  oxidized,  the  reaction  proceeds  very  slowly,  and 
it  M  oaoeatary  to  add  the  permanganate  in  small  amounts  (not  more  than  0  2  cc), 
and  to  heat  the  beaker  for  tifteeu  to  thirty  minutes  on  the  water- bath  after  each 
addition,  until  finally  the  red  colour  persists  after  thirty  minutes'  heating. 

The  potassium  hydroxide  should  be  purified  by  or^'stallization  from  alcohol,  and 
the  ai)aeouB  solution  freed  from  alcohol  by  repeated  evaporation  on  the  water-batb. 

If  ao  excess  of  alkali  be  avoided,  an  initial  addition  of  20  cc.  of  10  per  cent,  zinc 
snti^aie  solation  is  sufiicient.  a  little  more  being  added  when  the  oxidation  prooei 
becomes  too  slow.     lu  this  reaction  2KMuOf  (  -30)  oxidiise  I  A^.fl^. 

As  this  method  is  too  tedious  for  ordinary  use,  the  author  has  devised  tho 
CoUovring  method  of  accelerating  the  oxidation  :  The  arsenious  acid  is  dissolved  in 
hoc  sulphuric  acid  (30  to  40  per  cent,  strength),  in  a  flask  previously  cleansed  with 
permanganate  and  sulphuric  acid.  The  solution  is  diluted  to  100  cc,  and  heated  to 
Um  boiling-point,  whilst  potassium  permanganate  solution  is  introduced,  rapidly  at 
finti  and  subsequently  more  slowly.  After  each  addition  the  liquid  is  heated  for  one 
10  two  minutes  nearly  to  the  boiling-point,  this  process  being  continued  until  the  red 
oolour  no  longer  disappears. 

In  this  method  '2KMnO,(  =  50)  correspond  to  t  AS2O3. 

The  following  results  are  typical  of  those  obtained  by  these  methods  : 

Found,  grammr. 

0-2171 


I. 
IL 


0-2 16H 


0-2171 
0-2173 
0-2178 


0-2177 
0-2177 
0'218d 


C.  A.  M. 


Valuation  of  Gold  Sodium  Chloride.  Johnson  and  Sons.  (Jonrti.  Soc.  Chem^l 
/ni.,  1901,  XX.,  210.) — l^ifteen  grains  of  the  double  chloride  are  dissolved  in  1  ounce 
ol  water,  the  gold  is  precipitated  with  sulphurous  acid,  filtered  o£f,  ignited  and 
weighed.  Simultaneously  7  grains  of  pure  gold  are  dissolved  in  aqua  regia,  evaporated, 
redixwlved  in  water,  precipitated,  etc.,  exactly  as  before,  usiog  tillers  of  the  same 
weight  The  object  of  this  blank  tost  is  to  fix  the  amaunt  of  loss  in  the  prooess,  and 
i  eorrosponding  addition  is  made  to  the  yield  of  metal  from  the  gold  sodium  chloride. 
Tho  results  are  oorrect  to  tho  second  place  of  decimals.  F.  H.  L. 


29ot«0  on  the  Precipitation  of  Metals  with  Sodium  Thiosulphate.  S. 
Donaih,  (2cit.  anal  ChsvL,  1901,  xl..  141-143.)-  -It  was  shown  by  Wolcott  Gibbs 
(<Sd<.  aadi.  C'A«ni.,  iii.,  380)  that  sodium  thiosulphate  precipitated  many  metals  as 
wl;)hidM  from  their  boiling  solutions  in  hydrochloric  or  sulphuric  acids.  The  author 
^•KkdSad  the  behaviour  o.'  the  reagents  with  acetic  acid  solutions,  and  has  observed 
tH»  loUowiDg  facts : 
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When  a  solution  of  cadmium  chloride  or  sulphate  is  treated  with  ammonia 
excesB,  and  then  rendered  strongly  acid  with  acetic  acid,  the  cadmium  is  precipitftteJ 
quantitatively  hy  adding  powdered  thiosulpbate  to  the  boiling  liquid  and  continuing  tb« 
boiling  for  thirty  minutes,  with  the  occasional  introduction  of  a  few  drops  of  acetic  &c)dJ 

When  a  solution  of  zinc  is  treated  in  the  same  way,  there  is  a  precipitate  of 
sulphur,  which  only  contains  traces  of  zinc.  A  quantitative  aeparatioo,  however,  is 
not  possible,  since  in  the  presence  of  cadmium  considerably  larger  quantities  of  zitui 
sulphide  are  precipitated. 

Solutions  of  nickel  and  cobalt  salts  behave  in  an  analogous  manner,  nickel  bein^ 
quantitatively  precipitated,  whilst  pure  cobalt  solutions  give  no  precipitate  exc«pi 
fintily-divided  sulphur.  If.  however,  a  nickel  solution  be  mi\<?d  with  a  solutioa  df 
cobalt  or  of  manganese,  or  iron  sulphate,  the  nickel  sulphide  will  contain  more  or 
less  of  the  sulphides  of  these  metals. 

It  is  thus  possible  to  detect  minute  traces  of  nickel  by  the  fact  that  when  preseni 
in  a  solution  of  cobalt  a  precipitate  of  nickel  sulphide  contaminated  with  cobalt  it 
obtained.  C,  A.  M 


Determination  of  Titasio  Acid  in  Titanium  Iron  Ores.  J.  H.  L.  VogL 
{Stahl  umi  Etseu,,  mi.,  283;  through  Zeitschrijt  fur  aiigew.  Cliein.,  1001.  650.)— 
According  to  the  author,  2*5  grammes  of  the  ore  are  dissolved  in  hydrochloric  acid, 
and  potassium  sodium  carbonate  is  added  to  the  insoluble  residue.  Silicic  acid  ifl 
separated  in  the  usual  manner,  and  is  weighed  and  treated  with  hydrofluoric  ^nd 
sulphuric  acids.  The  remaining  titanic  acid  is  brought  into  solution  by  fusing  with 
acid  potassium  sulphate.  By  the  addition  of  ammonia  and  bromine  oxide  of  iron, 
alumina,  manganese  peroxide,  phosphoric  acid  and  titanic  acid  are  precipitated.] 
They  are  tiltored  and  weighed.  They  are  then  dissolved  in  hot  concentrated  bydrt)- 
chloric  acid,  the  solution  is  exactly  neutralized,  then  acidified  with  a  few  drops  of 
sulphuric  or  hydrochloric  acid.  The  ferric  salts  are  reduced  with  sulphurous  acid 
and  the  solution  is  boiled  for  at  least  one  hour,  thus  precipitating  titanic  acid  mixed, 
with  some  alumina,  phosphoric  acid  and  a  little  oxide  of  iron.  The  liquid  is  filtered] 
through  a  double  hlter,  and  the  filtrate  is  again  treated  in  the  same  manner, 
residue  is  melted  with  pure  soda  for  a  considerable  time  over  the  blow-pfpft 
convert  the  alnmina  and  phosphoric  acid  into  soluble  aluminates  flind  phosphat 
whilst  the  titanic  acid  forms  sodium  titanate  insoluble  in  cold  water.  The  latter 
filtered  off,  washed  with  cold  water,  dissolved  in  hydrochloric  acid,  and  afl 
neutralization  and  the  addition  of  sulphurous  acid,  the  titanic  acid  is  precipitated 
boiling  as  described  above.  A  M. 


Determination  of  Calcium  in  High-grade  Ferro-silicon.  O.  W.  Gray- 
[Jonrru  Soc,  CVi^m.  Jnd.t  1901,  53S.) — One  gramme  of  the  finely-ground  sample  is  Iwed 
with  about  4  grammes  of  potassium  carbonate.  The  mass  is  diseolved  out  of  tb* 
crucible  as  far  as  possible  with  water  and  hydrochloric  add,  and  the  remaijader  ift 
removed  by  fusing  \vith  potassium  bisulphate.  The  iron  is  brought  int- 
nitric  acid.    SiUca,  iron,  caloiam,  ettk^^AEajapazated  and  deteri 
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Bapid  Estimation  of  Prussian  Blue  in  Spent  Oxide.  J.  U.  Fopplewell. 
\JomrfL  Soc.  Cham.  Ind.,  1901,  xx.,  2'2o.) — Five  grammes  of  the  sample  are  boiled  for 
five  minates  with  60  c.c  of  d  per  cent,  sodium  hydroxide.  The  tiltratc  is  brought  to 
tba  boil,  mixed  with  50  c.c.  of  5  per  cent,  ferric  chloride  solution,  and  acidified  with 

Ibydrochlon'c  acid.  If  the  precipitate  of  Prussian  blue  and  sulphur  appears  in  a 
finely-divided  state,  giving  the  solution  a  pale  blue  colour,  more  ferric  chloride  ia 
mdded,  till  either  the  liquid  is  dark  red  (thiocyanates)  or  till  the  precipitate  settles. 
This  is  filtered  of!  and  agitated  for  ten  miuutcs  in  the  cold  with  50  c.c.  of  5  per  cent. 
MOBtic  soda;  filtered  again,  and  the  filtrate  acidified  with  sulphuric  acid,  brought 
faio  a  porcelain  basin,  and  titrated  cold  with  copper  sulphate,  using  spots  of  I  p>er 
MDl  ferric  chloride  as  indicator.  The  copper  sulphate  should  coutaiu  12-4H  grammes 
of  erystiils  per  litre,  and  is  equivalent  to  OOlO.'iS  gramme  of  potassium  ferrooyanide, 
or  to  0*007:2  gramme  of  Prussian  blue,  per  1  c.c.  The  process  gives  results  which 
i^ree  well  with  those  of  Knublauch's  method  (of  which  it  is  a  modification). 
Drehschmidt's  method  shows  higher  figures,  as  it  returns  certain  cyanogen  compounds 
which  are  not  ferrocyanides,  and  which  do  not  yield  Prussian  blue.  F.  H.  L. 


Kstimation  of  "  Available  "  Oonstituents  in  Soil.  B.  SjoUema.  {Cheni.  Z^it, 
IdOl.  XXV.,  3Jl.) — Processes  like  that  of  Dyer  for  the  estimation  of  available  phos- 
pborio  aoJd  in  soil,  which  are  baaed  on  the  extraction  of  a  given  weight  of  the  sample 
lor  a  prescribed  time  with  a  given  quantity  of  some  solvent,  depend  for  their  utility 
00  the  asauniption  that  the  whole  of  (that  portion  of)  the  constituent  which  is  actually 
•aluble  in  the  liquid  employed  dissolves  during  the  operation.  This,  however,  is  not 
correct ;  the  speed  of  dissolution  falls  off  rapidly,  and  when  a  state  of  equilibrium  has 
bo^D  reached,  there  is  no  proof  that  all  the  available  matter  has  been  recovered. 
Sjollenia  qnotes  the  results  obtained  on  two  soils,  which  show  this  :  One  was  a  light 
dav.  that  yielded  0*092  per  cent,  of  phosphoric  acid  to  Koiling  l^-H  per  cent,  nitrio 
is  being  presumably  almost,  if  not  quite,  the  whole  of  the  phosphorus.  When 
^.uiimeB  were  treated  by  the  Dyer  process,  0  019  per  cent,  of  phosphoric  acid 
«u  obuJned ;  and  when  the  same  sample  was  extracted  again  with  citric  acid, 
utotfaer  O-OlHfi  per  cent,  was  recovered.  By  treating  the  same  soil  with  small  separate 
foaatiUes  of  solvent,  allowing,  say^  7*3  c.c.  to  act  u[>ou  .DU  grammes  for  a  few  hours 
mth  occasional  agitation,  running  off  the  liquid,  rinsing  with  25  c.c,  then  soaking 
vUhSOcc.  rinsing  again,  and  so  on,  0'0375  per  cent,  of  phosphoric  acid  was  eventually 
dinolved  ;  and  by  percolation  of  20  grammes  of  the  soil  in  a  narrow  tube  for  seven 
days  with  1  per  cent,  citric  acid,  the  yield  of  phosphoric  ucid  was  0*034  per  cent.,  the 
kiUl  quantity  of  solvent  used  being  about  the  same  as  in  Dyer's  process.  Dyer's 
thus  returned  ouly  half  the  phosphoric  acid  really  soluble  in  hie  reagent.  The 
specimen,  a  sandy  loam,  gave  0-212  per  cent,  to  boiling  nitric  acid.  Dyer's 
showed  0*0526  per  cent.,  and  on  further  treatment  with  his  solvent  0015 

OAoL  more.     Extraction  with  small  quantities  of  solvent  as  above  gave  0*0724 

eent.  Here  Dyer's  process  only  returned  about  73  per  cent,  of  the  phosphorio 
Aoid  really  soluble  in  1  per  cent,  citric  acid  solution. 

The  author  does  not  express  any  opinion  as  to  whether  1  per  cent,  citric  acid 
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gives  results  of  practical  value,  but  he  remarks  that  by  his  modification  all  the 
phosphoric  acid  which  should  {ex  hypothesi)  dissolve  does  so ;  and,  moreover,  in  a 
soil  containing  much  chalk,  there  is  no  need  to  add  a  larger  volume  of  reagent  at  first, 
the  extraction  being  simply  repeated  a  greater  number  of  times.  The  quantities  mon- 
tioned  above  are  intended  only  as  suggestions ;  a  larger  volume  can  be  used  for  each 
extraction,  and  the  rinsing  each  time  may  be  omitted.  F.  H.  L. 


on 


The  Use  of  Metallic  Sodium  in  Blowpipe  Analysis.  Charles  Iiathrop 
Parsons.  (Journ.  Am.  Chf.m.  Soc.^  xxiii..  15*j.) — That  sodium  may  with  great 
advantage  be  substituted  for  sodium  carbonate  in  assisting  the  reducing  action  of  the 
blowpipe  flame  has  been  pointed  out  by  W.  Hempel  {Zeits,  aiiorg,  CJiem.f  xvi.,  !^3|H 
who,  however,  recommends  certain  details  of  manupulation  which  appear  to  be  quife^' 
unnecessary.  The  reduction  may  be  very  simply  carried  out  by  flattening  a  piece  of 
sodium  3  to  4  millimetres  iu  diameter  on  a  smooth  surface,  spreading  the  substance 
to  be  examined  on  it,  and,  after  pressing  it  into  the  metal,  kneading  the  whole  into  a 
ball  with  a  knife.  The  metal  should  not  be  touched  with  the  fingers,  as  the  reaction 
sometimes  commences  spontaueously.  The  ball  of  sodium  is  placed  on  a  depreasi 
in  a  block  of  charcoal  and  lighted  with  a  match  or  flame,  when  a  flash  ensues,  and 
daotion  occurs.  On  heating  the  residue  in  the  reducing  flame,  the  sodium  compounds 
sink  into  the  charcoal  leaving  the  metallic  particles,  which  are  tested  as  usual. 
Volatile  metals  yield  their  characteristic  incrustations  very  readily^  and  the  hep4r 
reaction  is  easily  obtained  from  the  charcoal  if  sulphur  was  present.  The  method 
yields  good  results  with  most  minerals,  even  chromite  being  readily  reduced. 

A.  O.  L. 

Bough  Valuation  of  Strong  or  Fuming  Sulphuric  Acid.     H.  Babe.     {Chf 
Zeit.,  1901,  XXV.,  34o.) — This  is  a  simple  method  of  estimating  approximately  tl 
strength  of  sulphuric  acid  which  is  suitable  for  use  by  workmen,  etc.     It  dopeac 
on  the  fact  that  when  a  "  fuming  "  acid  is  gradually  diluted  with  ordinary  ac 
containing  less  than   KX)  per  cent,  of  hydrogen  sulphate,  the  mixture  continues 
yield  visible  fumes  on  stirring  until  the  excess  of  water  in  the  weaker  acid  combii 
with  tbe  excess  of  anhydride  in  the  strong  acid,  and  the  whole  liquid  consists 
H^SOf.     The  only  laboratory  reagent  needed  is  a  chemically  atandardiKed  sample 
ordinary  acid,  if  ordinary  acid  has  to  be  valued,  or  of  fuming  acid,  if  fuming  acid 
to  be  examined,  which  should  have  roughly  the  same  degree  of  concentration  as 
specimen  under  investigation.     This  reagent  is  employed  to  determine  the  ftuoii 
(or  the  fume-absorbing)  power  of  a  sample  of  fuming  (weak)  acid;  and  then  ') 
adding  from  a  burette  or  pipette  the  specimen  to  be  tested  to  the  latter  acid,  tk 
excess  of  SO^  or  of  BJD  in  the  works  sample  can  be  calculated.    Titration  is  p0i 
formed  in  a  beaker,  stirring  the  liquid  after  each  addition  and  blowing  upon  H 
artificial  cooling  is  not  generally  required.     Foreign  matter,  dissolved  or  suspend* 
does  not  affect  the  results.  F.  H.  h- 
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APPARATUS. 

A  Glass  Qas  Trap.  K,  SoholveUi.  {Chem^ 
Zeil.,  1901,  XXV.,  397.)— This  device  is  somewhat 
Bimilar  to  the  "  steam  trap  "  of  the  factory  which 
separates  steam  from  condensed  water.  There  is  a 
clear  passage  through  the  apparatus  in  either  direc- 
tion for  any  gas ;  but  if  liquid  obtains  access  to 
either  of  the  tubes  it  lifts  the  float  contained  in  it, 
and  eventually  causes  its  capped  end  to  make  a 
tight  joint  against  the  conical  top  of  the  outer 
vessel.  In  the  sketch  the  right-hand  tube  is 
shown  in  elevation ;  it  also  contains  a  tioat 
resembling  that  in  the  left  tube.  F.  H.  L. 


A  Balance  of  Constant  Delicacy.  (Chem.  Zeit,,  1901,  xxv.,  294.) — The  annexed 
fiftgram  shows  the  construction  of  the  beam  of  a  balance,  which  is  being  patented 
by  6.  Hartner,  of  Kbingen,  Wiirt- 
tenberg.  It  differs  fundamentally 
&oai  those  in  general  use  by 
bavirig  the  upper  pair  of  braces 
listened  to  the  ends  of  the  beam 
oauide  the  pan  knife  edges.  This 
ftllvrmtioD  prevents  the  gradual 
diktortioD  of  the  beam  with 
iDcnaaing  loads,  and  renders  it 
'■1y  rigid  :  so  that  the 
'  [>oaitionH  of  the  centre  of  gravity  and  the  centre  of  oscillation  remain  the 
«uuc  as  when  the  balance  is  swinging  empty.  One  of  these  balances  designed  to 
owry  200  grammeB,  was  loaded  with  increasing  weights  up  to  800  grammes  in  each 
fto;  and  yet,  with  an  excess  of  1  milligramme,  always  swung  lo  divisions  on  the 
•■ilc  from  zero.  F.  H.  L. 


SALE  OF  MILK  REGULATIONS,  1901. 

7vt  Board  of  Agriculture,  in  exercise  of  the  powers  conferred  on  them  by  Section  4 
oltbftSalo  of  Food  and  Drugs  Act,  1899,  have  made  the  following  Regulations : 

1.  Whore  a  sample  of  milk  (not  being  milk  sold  as  skimmedt  or  separated,  or 
ttodeQfl#d»  milk)  contains  less  than  3  per  cent,  of  milk-fat,  it  shall  be  presumed  for 
^purpotos  of  the  Siilo  (A  Food  and  Drugs  Acts,  lH7o  to  inyy,  until  the  contrary  is 
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proved,  that  the  milk  is  not  genuine,  by  reason  of  the  abstraction  therefrom  of  mil 
fat,  or  the  addition  thereto  of  water. 

2.  Whore  a  sample  of  milk  (not  being  milk  sold  as  skimmed,  or  separated, 
condensed,  milk)  contains  less  than  8*0  per  cent,  of  milk-solids  other  than  railk-fn 
it  shall  be  presamed  for  the  purposes  of  the  Sale  of  Food  and  Drugs  Acts,  IHTo 
1899,  until  the  contrary  is  proved,  that  the  milk  is  not  genuine,  by  reason  of  U 
abstraction  therefrom  of  milk-solids  other  than  milk-fat,  or  the  addition  thereto 
water. 

SKIMNfKD   OB    SePAEATED    MrLK. 

3.  Where  a  sample  of  skimmed  or  separated  milk  (not  being  condensed  mi 
contains  less  than  9  per  cent,  of  milk-solids,  it  shall  be  presumed  for  the  purposes 
the  Sale  of  Food  and  Drugs  .\ct8,  1875  to  1899,  until  the  contrary  is  proved,  that  tl 
milk  is  not  genuine,  by  reason  of  the  abstraction  therefrom  of  milk-solids  other  thi 
milk-fab,  or  the  addition  thereto  of  water 

EXTBMT. 

4.  These  Regulations  shall  extend  to  Great  Britain. 

Commencement. 

5.  These  Hegulations  shall  come  into  operation  on  the  First  day  of  Septembt 
One  thousand  nine  hundred  and  one. 

Short  Title. 

6.  These  Regulations  may  be  cited  as  the  Sale  of  Milk  Regulations,  1901. 


HIGH  COURT  OF  JUSTICE.    KING'S  BENCH  DIVISION. 
(Before  Mr.  Jcstxcb  Wills  and  Mr.  Jvstzcb  Krnnkdy.) 

PEABUS   AMD   00.    V.    KNIOHT. 

{From  the  *'  Time»  "  of  Aug  mi  10,  1901.) 

This  was  u  casB  stated  by  way  of  appeal  from  the  Stipendiary  Mof^Btmto  sitting  nt  LongMMlj 
SiaSbrdshiro,  who  had  ooinictcd  the  appcUants,  Messrs.  Peorks  and  Co.,  of  on  offence 
SectioD  6  of  the  ^ale  of  Food  and  Drugs  Act,  1875,  in  selling  butter  not  of  the  nature,  aubst 
and  quality  demanded  by  the  purohoBer. 

Mr.  JosBPH  Walton*,  K.C.  (Mr.  Avory,   KC.,and  Mr,   U.  I).  Bonsey  with  him),  for 
appellania,  said  that  the  char>;e  was  that  tifter  the  butter  hod  been  made  milk  wan  added  in 
to  increaiie  the  weight  of  the  butter  by  reason  of  the  water  contained  in  the  milk.     In  the 
j»arine  Act,  1HH8,  butter  was  defined  as  bein^  made  of  raitit  or  cream.     In  the  present  caao, 
whinh  was  sold  was  not  made  of  anything  else.     A  pnxtesa  of  making  l)utter  hod  been  ado| 
which  had  the  eflect  of  making  butter  with  more  wat«r  in  it  than  if  it  IukI  not  b«ea  odopl 
There  was  no  standard,  and,  therefore  so  long  an  the  article  was  made  of  milk   there 
offence.     There  wae  nothing  in  the  .\ct  directca  a^^alnat  any  particular  process  of  uianufv 

The  CoUKT,  without  calling  on  Mr.  D&nokwertd  and  Mr.  B.  C.  Brough,  for  the  reHp< 
diamissed  the  appeal. 

Mr.  JrsTicK  Wills  <mid  that  the  purchaser  asked  for  butter  and  he  got  that  whic'*  *■- 
butter,  but  by  some  ingenious  process,  the  nature  of  which  was  probably  a  trade  seer 
taken  in  considerable  quantities  and  introduced  into  the  butter  in  \\  state  in  which  it  .. 
not  butter.     If  it  were  sulij'r'clcd  to  the  ordinary  process  by  which  butter  was  made 
natund  amount  uf  butt<»r  \\vv*s  turned  out  of  rt  the  object  of  the  process  would  not  le  afl 
nauivly,  that  some  of  the  waltry  pan  of  the  milk,  which  would  by  the  natural  p- 
the  butter  be  turned  out  of  it,  :4hou1d  be  left  in  the  resulting  product.     That  u>  i 

uulef^fl  for  the  purpose  of  tanking  a  spuriotu  profit.    This  was  a  right  convlctiuut  and  iho 
tnust  be  diaiuiaaed  with  costs. 

Mr.  JuBTicB  Kennbdt  concurred. 
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ARSENIC    IN    COAL    AND    COKE. 

By  Alfbed  C.  Chapman,  F.I,C, 

{Bead  at  the  Meeting,  June  5,  1901.) 

riKO  to  the  necessity  of  obtaining  malting  fuel  as  free  as  possible  from  arsenic,  the 
peetion  and  estimation  of  that  element  in  coal  and  coke  has  now  become  in  many 
kormtorics  a  matter  of  almost  everyday^procedure.  Up  to  the  present  time  different 
bthods  have  beQQ  adopted  by  various  ohemists,  and  the  somewhat  serious  dia- 
Bpaocies  which  have  frequently  characterized  the  results  are  in  themselves  sufficient 
Ida&ee  that  those  methods  are  uot  altogether  beyond  criticism.  Many  analysts 
kve  resorted  to  processes  involving  the  more  or  less  drastic  treatment  of  the  foal 
th  sulphuric  acid  or  nitric  acid,  or  with  mixtures  of  those  acids  under  varying 
Kaditions.  Others  have  adopted  the  method  of  deflagrating  with  an  alkaline 
cidisiDg  mixture,  whilst  others  again  have  endeavoured  to  obtain  the  arsenic  by 
Itniation  with  hydrochloric  acid  and  a  reducing  agent.  For  some  time  I  adopted 
ft  may  be  described  aa  an  acid  extraction  method,  always,  however,  with  a  feeling 
il  was  open  to  considerable  objection.  When  it  became  recognised  that  a  con- 
dfirablo  proportion  of  the  arsenic  \\\  fuel  remains  in  the  ash  when  the  fuel  is  burned, 
made  a  number  of  determioations  of  this  fixed  arsenic,  and  found  that  in  many 
the  results  were  in  exuess^k  those  which  1  had  got  by  the  acid  process  in  my 
adearonr  to  obtain  the  total  aRenic.  It  was  obvious,  therefore,  that  some  other 
tsthod  was  required,  and  after  many  experiments  the  process  described  below  was 
enMd.  There  can  be  little  doubt  that  the  arsenic  in  coal  is  present  as  arsenical 
fH'UtAf  and  that  little  exists  in  any  other  form. 

1  thought,  therefore,  that  it  might  be  interesting  to  ascertain  how  arsenical 
yribM  itaelf  behaves  when  strongly  heated  in  the  presence  of  an  excesH  of  oxygen. 
Vo  samples  of  pyrites,  '*  A  "  and  '•  B,"  having  respectively  the  following  composition, 
experimented  with : 


MMnjpJr. 


Arwnic. 

Iron. 

42-32  per  cent.     . 

..     3300  per  cent 

•14:27         „ 

..     3405        ,, 

Huli»hiir. 

17158  per  cent. 
17-34 
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Weighed  quantities  of  these  wore  heated  to  a  bright  red  heat  in  a  porcelain 
placed  in  a  piece  of  ordinary  glafls-combustiou  tubings  the  ignition  being  continues 
until  the  weight  became  constant,  and  the  arsenic  left  in  the  residue  (apparently  as 
ferric  arsenate)  was  then  deteraiined.  In  the  case  of  "  A  "  this  amounted  to  80  per 
cent.,  and  in  "  B  "  6*34  per  cent.  It  will  be  seen,  therefore,  that  a  considerable  pro- 
portion of  the  arsenic  is  incapable  under  these  conditions  of  volatilizing.  ■ 

When  the  pyrites  was  ignited  with  three  times  its  weight  of  powdered  wood- 
charcoal,  the  amount  of  arsenic  remaining  in  the  residue  was  increased,  which  may 
possibly  be  due  to  the  fact  that,  owing  to  the  dilution  of  the  pyrites,  the  heating 
would  necessarily  l)e  more  gradual,  and  so  increased  opportunity  for  the  oxidation  of 
the  arsenide  would  occur. 

Before  the  method  described  below  was  arrived  at,  attempts  were  made  to  effect 
the  complete  oxidation  of  the  coal  by  means  of  boiling  concentrated  sulphuric  acid, 
as  in  Kjeldahl's  nitrogen  process,  but  so  much  difhculty  was  experienced  in  preventing 
the  extraction  of  traces  of  arsenic  from  the  glass  that  the  method  was  soon  given  up. 
It  was  open,  too,  to  the  objection  that  anthracite  coal  requires  a  very  considerable 
time  for  its  oxidation,  whilst  coke  is  still  more  resistant.  The  method  referred  to  at 
the  commencement  of  this  paper,  and  which  I  have  now  adopted,  oonsists  in  the 
gentle  ignition  of  the  fuel  with  a  mixture  of  magnesia  and  carbonate  of  soda,  and  i^ 
carried  out  in  the  following  manner  :  H 

A  weighed  quantity  of  finely-ground  fuel,  depending  upon  the  amount  of  arsenic 
it  contains  (usually  from  0*5  gramme  to  2  grammes  will  be  found  to  be  sufficient),  is 
intimately  mixed  with  about  2  grammes  of  pure  calcined  magnesia  and  j  gramme  of 
dry  sodium  carbonate  in  a  deep  platinum  or,  preferably,  a  silver  crucible.  Thia  is 
then  supported  in  a  slanting  position,  and  heated  by  a  flame  which  is  just  capable  of^ 
keeping  the  bottom  of  the  crucible  at  a  dull-red  heat,  the  contents  being  stirred  bi 
means  of  a  platinum  wire  from  time  to  time.  At  the  end  of  about  one  hour  tl 
oxidation  will  be  complete,  and  ^  gramme  of  pure  ammonium  nitrate  is  then  addedj^ 
and  the  crucible  ignited  somewhat  more  strongly  for  about  five  minutes.  This  latter 
treatment  is  intended  to  oxidize  any  traces  of  sulphides  which  might  have  been 
formed,  and  which  would,  of  course,  tend  subsequently  to  form  insoluble  arsenions 
sulphide,  and  so  to  remove  it  from  the  sphere  of  action  in  the  Marsh  apparatu& 
I  have  no  actual  proof  that  this  part  of  the  urocess  is  necessary,  but  I  tbi 
it  safer  to  adopt  it.  In  this  way,  if  care  be  t^k  not  to  heat  the  contents 
the  crucible  too  strongly,  a  powdery  mass  will  remain,  which  can  be  readij 
removed.  This  is  washed  out  into  a  beaker  with  dilute  sulphuric  acid,  and 
solution  is  then  concentrated  so  as  to  decompose  any  nitrate  that  might  have 
remained  after  the  al)ove  ignition.  This  solution  is  theu  submitted  to  the  modified 
Marsh-Ber/elius  method,  and  the  mirror  or  mirrors  so  obtained  are  compared  vril 
standards.  Should  the  fuel  under  examination  be  found  to  contain  &n  unusi 
large  amoant  of  arsenic,  it  is  obvious  that  the  sulphuric  acid  solution  may  be  mi 
up  to  a  definite  volume  and  an  aliquot  portion  used  in  the  Marsh  apparatus. 

The  following  results  will  show  tliat  this  method  is  accurate  with  very  uiu< 
larger  amounts  of  arsenic  than  would  ever  occur  in  coal  or  coke. 

In  these  experiments  weighed  quantities  of  arsenical  pyrites  of  known  oom<- 
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H    pofildon  wore  mixed  with  coal  in  which  the  amount  of  arsenic  present  was  entirely        ^M 
n    negligible  in  comparison  with  that  which  was  added,  and  the  mixture  treated  as       H 
Jt     ''eecribed  above,  save  that  the  arsenic  was  determined  gravimetrioally  as  sulphide  ;      ^^H 

H                                                                                  Taken.                                                                                       ^^^| 

^^^^          .\r6enio            00050  gramme        ...        00042  gramme                ^^^1 

^B                                   0-0092       „               ...         00096                                ^^M 

^B                                  0-0096                       ...         0-OObd                               ^^M 

^H                                  0-0063                        ...         0-0055                               ^^M 

H          In  the  following  tahle  numbers  are  given  showing  the  amounts  of  arsenic  preseub       ^^ 

'      in  m  samples  of  coal,  as  well  as  in  the  coke  made  on  a  large  scale  from  these  ^^^| 

samples,  and  in  the  ash,  whilst  the  percentages  of  ash,  of  iron,  and  of  calcium,  are  ^^H 

also  given.     It  may  be  mentioned  that  these  samples  were  gas  coab,  and  were       ^| 

Belected  on  account  of  the  appreciable  amount  of  arsenic  which  they  contain  :                    ^M 

W    Suiple   Anwnlo  in  ,  Anemic  in      Ath  of 
~           of              Coal,              Coke,              Coal, 
OoiL     Gtb.  perlb.  Urfl.perlb.|  per  cent. 

Araenio  in 

Juh, 

Grs.  per  lb.. 

ctJonUted  on 

the  Coid. 

Iron  in  Aah, 
per  cent, 

calculuUd  on 
C.ai. 

Cftleiimiiii 

Jmh, 

per  cent.. 

calculated  on 

CojO. 

AIkmliDi6yof            H 

'     1 

1 

1-4 

1-7             6*4 

0-6 

2-27 

Trace 

Distinct             ^M 

l~ 

0-5 

0-7      ,     16-2 

0-3 

1'71 

Trace 

SUght              1 

I: 

0-7 

1-0             6-7 

0-3 

2-62 

None 

Neutr&l            H 

0-7 

0-6      '       2-1 

0-6 

0*73             None 

Neutral             ■ 

5 

09      1      M          13-5 

0-7 

1*96 

None 

Neutral             1 

6 

0*8      1      00           12-2      '        0'3 

3*50 

1-8          Very  distinct        H 

m        It  will  be  seen  that  there  is  no  de^nite  relationship  between  the  amount  of        H 

Areenic  present  in  the  coal  and  that  left  in  the  ash  on  ignition,  the  proportion  being       ^M 

m  apparently  dependent  upon  the  composition  of  the  ash,  as  well  as  upon  the  manner  ^^^| 

■  in  which  the  ignition  has  been  performed.     There  can,  I  think,  be  little  doubt,  as  I  ^^^| 
Lave  stated  above,  that  the  ar^kc  in  coal  exists  almost  entirely  as  a  constituent  of       ^| 
the  pyrites  present,  and  that  little  exists  in  any  other  form.     The  two  following        ^M 

»     experiments  are  of  interest  in  this  connection.     From  one  of  the  two  samples  of        ^M 
H  coal   referred    to   in    the  above   table    the  pyritic  portions  were  picked  out.      An        ^M 
Kesumation  of  the   arsenic  present  in  this  sample  showed  no  less  than   1-9  grains        ^M 
■per  pound,  whilst  only  0*2  grain  per  pouLid  was  present  iu  the  non-pjTitic  portion.         ^M 
Id  the  second  experiment,  two  samples  of  New  Zealand  coal,  taken  from  different        ^M 
^  parts  of  che  same  seam,  and  giving  on  analysis  the  following  results,  were  examined :        ^M 

I                                                                    No.  1.                                                       Xu.  2.                                        ^^1 
H             Ash           4 -5o  per  cent.                    ...         1*60  per  cent.                        ^^H 

■  Volatile  sulphur...     2-46                                   ...         3*22                                        ^^M 
H            Total  arsenic       ...    0'2  grain  per  pound        ...        0*5    grain  per  pound           ^^^| 
^^^      Arsenic  in  ash    ...    01     „                             ...        0*18                                      ^^H 
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Although  No.  2  contained  much  less  ash  than  No.  1,  yet  in  the  former  there  was 
a  distinct  quantity  of  iron,  whilst  the  latter  was  practically  free  from  that  element, 
and  it  will  be  seen  that  the  amount  of  arsenic  in  No.  2  was  distinctly  greater  than  ia 
No.  1.  As  examples  of  the  application  of  this  method  to  higher  class  fuels  than 
those  referred  to  above,  the  following  numbers  obtained  with  Welsh  anthracites  of 
high  quality  may  be  recorded  : 

No.  1.  No.  2. 

Total  arsenic     ...     0-03  grain  per  pound       ...       0*035  grain  per  pound 
Arsenic  in  ash  ...     O'Ol         ,,  ..  ...       0"020 

That  the  method  described  in  this  paper  is  capable  of  yielding  approximately 
accurate  results  in  the  analysis  of  fuel  admits  of  no  doubt,  and  it  has  the  merit  of 
being  easily  performed,  and  of  involving  the  use  of  materials  which  can  withou^H 
difficulty  be  obtained  perfectly  free  from  arsenic.     It  is  obvious  that  it  might  withW 
slight  modification  be  employed  in  the  analysis  of  other  organic  materials  than  ooal 
and  coke. 


f 
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Discussion 

Dr.  MoiiRis  said  that  he  was  inclined  to  attach  more  importance  than  Mr. 
Chapman  to  the  total  arsenic  in  fuel,  for  his  own  experience  appeared  to  indicate 
that  the  influence  of  any  arsenic  in  the  ash  or  dust  which  accumulated  in  the  kiln 
on  the  quantity  of  arsenic  subsequently  found  in  the  malt  was  as  great  as,  or  greater 
than,  the  influence  of  the  arsenic  actually  volatilized  during  kilning.  Of  course,  from 
the  very  nature  of  the  contamination  in  the  fuel  a  serious  difficulty  enlisted  in  con- 
nection with  sampling.  The  arsenical  pyrites,  from  which  the  arsenic  was  derived, 
occurred  in  patches  or  pockets  in  the  fuel,  so  that  while  a  sample  from  one  portion  of 
a  particular  truck-load  might  be  perfectly  free  from  arsenic,  a  sample  from  another 
portion  of  the  same  truck-load  might  be  very  highly  coutaminated  with  arsenia  For 
that  reason  he  thought  it  adneable  to  une  for  analysis  as  large  a  quantity  as  possible 
of  the  fuel,  and  he  thought  that  the  quantity  recommended  by  Mr.  Chapman  would 
be  far  too  small  to  insure  anything  like  a  fair  average  sample  of  the  fuel,  while  an 
slight  impurity  in  the  reagents  used  would  have  a  greater  percentage  efiect  on  th» 
ultimate  result  than  if  a  larger  quantity  were  worked  with.  Even  working  with 
50  grammes  he  had  found  it  difficult  to  get  a  really  fair  sample.  The  process  of 
analysis  he  bad  adopted  waa  practically  that  whic^^r.  Chapman  had  mentioned  in 
the  first  instance — viz.,  digestion  of  the  finely-powcBRd  coke  or  coal  with  hydrochloric 
acid  to  decompose  sulphides,  and  then  with  fuming  nitric  acid  and  sulphixric  acid  in 
order  to  oxidize  as  far  as  possible  the  organic  matter,  the  residue  being  washed  and 
the  extract  "  Marshed."  Even  if  the  whole  of  the  arsenic  were  not  obtained  in  thia 
way,  the  figures  obtained  were  comparative,  and  after  all  that  was  what  was  really 
wanted.  The  structure  of  the  kiln  bad  a  very  great  influunce  with  respect  to  tb£ 
presence  or  absence  of  arsenic  in  the  malt.  The  whole  question  was  retJly  one  which 
was  hardly  capable  of  being  dealt  with  liy  ordinary  methods  of  analysis,  as  so  many 
other  factors  had  to  be  taken  into  consideration.  The  question  had  recently  bwu 
raised  whether  arsenic  had  not  always  been  present  to  a  greater  or  less  extent  in  beor« 
In  this  connection,  he  might  state  that  in  three  samples  of  old  beer  which  he  had 
recently  j2jB,|QJQg^^QQ^[)rewed  in  1798,  on 
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respectively  approximately  ^V*  va*  *°^  A  ^^  ^  grain  of  arsenic  per  gallon.  These  were 
strong  beers,  the  original  gravity  ranging  from  1090  to  1112.  In  the  case  of  the  two 
more  recent  samples  he  knew  that  the  malt  used  had  been  cured  with  a  mixture  of 
•flthracite  and  coke.  The  first  sample  was  probably  brewed  before  the  introduction 
of  coke,  but  whether  the  fuel  used  in  that  case  in  drying  and  curing  the  malt  was 
coal  alone  or  whether  it  was  a  mixture  of  coal  and  wood  he  did  not  know. 

Mr.  Faikley  said  ho  did  not  quite  agree  with  Mr.  Chapman  in  trying  to  apply  to 

the  case  of  coal  and  coke  the  inferences  drawn  from  analyses  of  what  might  be  called 

pare  arsenical  pyritoB.     He  had  looked  up  the  analyses  of  a  great  many  samples  of 

pyrites  used  in  the  manufacture  of  sulphuric  acid,  which  might  1)6  assumed  to  be 

Himilar  in  character  to  the  pyrites  present  in  coal,  and  he  had  found  that  very  often 

^be  percentage  of  arsenic  was  approximately  1  per  cent,  of  that  of  sulphur.     Mr. 

Chapman  had  referred  to  the  possible  influence  of  different  basic  constituents  inj 

£xing  the  arsenic.     In  his  own  opinion,  the  substance  most  likely  to  fix  the  arsenio 

"^ffas  ferric  oxide,  which  was  capable  of  both  reduction  and  oxidation.     In  the  case  of 

pyrites  in  which  the  arsenic  formed  only  a  very  small  proportion  of  the  total  pyrites, 

s  larger  proportion  of  the  arsenic  would  be  fixed  than  in  cases  in  which  the  quantity 

ol  arsenic  was  greater.     In  regard  to  coke,  he  had  been  in  the  habit  of  assuming — 

"though  he  did  not  know  that  he  had  very  good  evidence  for  it — that  about  one-half  of 

the  arsenic  he  could  find  was  volatile.     A  good  many  of  Mr.  Chapman's  figures 

appeared  to  agree  with  this,  but  it  was  obviously  only  a  very  rough  assumption.    He 

"vas  quite  certain  that  Mr.  Chapman's  method  of  determining  the  total  arsenic  was 

tietter  than  the  acid  method  which  had  hitherto  been  used,  and  which  ho  hELd  always 

thought  could  only  yield  a  certain  proportion  of  the  total  arsenic,  and  it  seemed  from 

the  results  now  obtained  that  that  proportion  was  not  really  very  much  greater  than 

the  actual  proportion  of  volatile  arsenio.     Of  course,  as  Dr.  Morris  had  pointed  out, 

the  arsenic  carried  off  in  the  dust  (the  quantity  of  which  dust  would  vary  with  the 

strength  of  the  current  of  gases  circulating  through  the  kiln]  did  not  consist  merely 

of  volatile  arsenic,  and  might  even  be  arsenic  present  in  some  of  the  ash  itself  carried 

off  in  a  finely-divided  state.     His  own  recent  experiments  showed  that  in  kilns  of  very 

different  construction,  made  according  to  what  might  be  called  the  newest  methods 

and  ftlso  according  to  the  oldest  methods,  the  dust  which  collected  on  the  under  side 

of  the  tiles  actually  contained  a^nuch  as  1  per  cent,  of  total  arsenic. 

Mr.  Hehneh  desired  to  asMHr.  Chapman  what  proportion  of  carbonate  of  lime 
be  bad  used  in  his  attempts  to  retain  the  arsenic  by  this  means. 

Mr.  Chapman  said  that  about  equal  quantities  of  arseoioal  pyrites  and  of  carbonate 
ol  lime  were  used. 

Mr.  Hehner  said  that  in  a  process  which  had  been  recently  patented  the  use  of 
lime  was  proposed  for  retaining  the  arsenic.  It  might  be  said  that  as  the  coal  burned 
the  lime  beoame  converted  into  carbonate  ;  but  when  in  practical  analytical  work  the 
coal  waa  mixed  intimately  with  calcium  oxide  and  heated  to  a  red  beak  there  was  very 
tittle  absoi'ption  of  carbonic  acid  by  the  lime,  and  it  might  be  taken  that  the  action  of 
actual  lime  would  be  different  from  that  of  calcium  carbonate. 

Mr.  Chapman  said  that  he  had  used  calcium  carbonate  because  it  probably 
Bxisted  in  that  form  iu  the  coal. 


Mr.  HEnxER  said  it  was  obvious  that  some  alkaline  medium  mast  be  used 
retain  the  arsenic,  because  there  were  no  vessels  available  by  the  use  of  which  ti 
complete  absence  of  arsenic  could  be  insured,  and  some  method  like  that  suggesbe 
by  Mr,  Chapmaa  was  a  necessity.  He  (Mr.  Ilehner)  was  astonished  at  the  very  lar| 
quantities  of  volatile  arsenic  that  Mr.  Chapman  had  found  in  some  of  the  samples 
coal  referred  to.  When  it  was  considered  that  between  5  and  6  pounds  of  malt  we 
prepared  on  the  average  by  about  1  pound  of  coal,  it  would  follow  that,  alu)geth4 
disregarding  the  ash,  malt  prepared  with  coal  like  Mr.  Chapman's  sample  No. 
whioh  contained  0'8  grain  of  volatile  arsenic  per  pound,  must  contain  at  least  0*16  gr&l 
of  arsenic  per  pound. 

Mr.  Chapman  observed  that  these  coals  were  all  gas  coals,  such  as  would  ne 
be  used  for  malting  purposes. 

Mr.  Hehner,  continuing,  said  that,  in  spite  of  what  Dr.  Morris  had  said, 
thought  it  important  to  distinguish  between  total  and  volatile   arsenic.      It 
possible,  by  proper  construction  of  the  malt-kilns,  to  prevent  the  access  to  the  mi 
of  any  considerable  proportion  of  ash,  and,  as  matters  at  present  stood,  failure 
prevent  it  by  proper  construction  amounted  to  culpable  negligence.     But  there  wi 
no  known  method  at  present  of  preventing  access  of  volatile  arsenic,  and  it  seemi 
very  hard  to  reject  a  fuel  which  might  contain,  comparatively  speaking,  a  l&i 
quantity  of  total  arsenic  when  practically  none  of  that  arsenic  might  be  volatile.     I 
had  made  a  number  of  experiments,  and  bad  found  tbat  in  most  cases  the  proporti 
of  volatile  to  total  arsenic  was  far  less  than  ouc-hall     He  thought  that  the  pre 
ideas  as  to  the  volatility  of  arsenic  would  have  to  be  altered.    If  the  question  w< 
asked.  What  happened  when  an  arsenical  body  was  mixed  with  90  per  cent, 
carbon?  the  reply  would  be  that  the  arsenic  was  reduced  and  volatilized;  but  t 
was  not  actually  the  case,  and  some  attempt  ought  seriously  to  be  made  to  ascerti 
io  what  form  the  arsenic  existed.     He  understood  that  Mr.  Chapman's  ondeavoi 
to  connect  it  with  the  iron  or  any  other  of  the  ash  constituents  had  failed.     It 
to  him  that  it  must  be  in  a  state  of  organic  combination,  and  that  it  burned  away 
just  as  in  the  case  of  sulphur,  which  in  coal  was  undoubtedly  partly  in  a  state  ol 
organic  combination.     In  endeavouring  to  retain  the  arsenic  by  means  of  lime,  he 
had  found  that  the  lime  used  was  itself  not  inconsiderably  contaminated  with  arsenic 
aud  on  beating  some  white  n^arble  chips  in  a  platinum  crucible  to  red  beat  and  after 
wards  in  a  blowpipe-flamo,  he  had  found  that  tl4l  again  was  contaminated  witb 
arsenic. 

Dr.  Morris  suggested  that,  having  regard  to  the  temperature  below  the  kiln 
tilos  and  to  that  at  which  arsenic  trio&ide  was  volatilized,  the  bulk  of  the  volatilfl 
arsenic  would  probably  cease  to  exist  in  a  state  of  vapour  and  be  precipitated  witi 
the  dust,  so  that  really  the  question  of  dust  was  the  chief  one  to  be  dealt  with  ia 
regard  to  contamiuatioo. 

Mr.  BAKKg  thought  that,  in  re^^ard  particularly  to  what  Dr,  Morris  had  saul  un- 
to the  way  in  which  mal^kiln9  were  very  largely  constructed  In  this  country,  it  woul  -■ 
not  be  of  much  assistance  to  return  separately  the  amounts  of  volatile  and  of  fixav 
arsenic — at  any  rate  until  the  present  knowledge  of  the  subject  was  increased.    IM 
aUo  had  tried  to  retain  the  arsenic  by  means  of  lime,  but  found  that  the  litm 
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Bcntained  about  .'^  of  a  grain  of  arsenious  acid  per  pound,  a  similar  quantity 
l^^iDg  found  after  the  same  lime  had  been  ignited  to  bright  red  heat  for  au  hour  in  a 
x3Dufl1e,  showing  that,  up  to  that  point  at  any  rate,  the  arsenio  in  the  lime  was  fixed. 
<I!€rtainly,  so  far  as  malting  fuels  wore  concerned,  treatment  with  certain  proportions 
of  lime  did  seem  to  hold  back  the  arsenic.  This  he  had  been  able  to  test  on  a  practical 
^cale  ^snth  very  satisfactory  results. 

The  President  (Or.  Voelcker)  said  that  the  main  point  upon  which  information 

^^^as  wanted  seemed  to  be  that  referred  to  by  Mr.  Hehner — namely,  the  form  in  which 

"^fae  arsenic  existed,  and  whether  or  not  the  volatile  and  nonvolatile  portions  were 

^squally  harmful.     The  fact,  which  had  now  been  so  strongly  brought  out  in  the  case 

<:}f  arsenic,   that  a  considerable  proportion  remained  behind  in  the  ash,  was  also 

oomraon  to  other  bodies  than  arsenic.     For  instance,  if  a  very  highly  organic  body 

<2ontaining  a  certain  proportion  of  nitrogen  were  charred  to  the  state  of  charcoal,  it 

"^voald  seem  at  first  sight  that  there  ought  to  be  no  nitrogen  left  in  the  charcoal ;  an 

appreciable  quantity  of  nitrogen  would,  however,  be  found,  even  though  the  charring 

jirocesB  had  boon  thoroughly  carried  out.     The  question  seemed  somewhat  on  a  par 

^th  that  of   the  fertilizing  constituents  in  a  soil,  which  might  be  partly  in  an 

available  condition  and  partly  in  a  non-available  or  insoluble  condition. 

Mr,  Chavman  said  that  he  fully  agreed  that  it  was  very  important  to  know  the 
proportion  of  total  arsenic  as  well  as  that  of  volatile  araenic,  and  for  this  reason  he 
thought  that  some  such  process  as  he  had  described,  which  gave  both  the  total  and 
the  volatile  arsenic,  was  an  advantage.     He  agi'eed  with  Dr.  Morris  as  to  the  impor- 
tance of  accurate  sampling,  but  he  did  not  agree  at  all  that  it  was  necessary  to  work 
en  a  very  much  larger  quantity  than  025  or  0*60  gramme,     lu  his  own  practice  he 
recommended  that  samples  of  coal  for  analysis  should  consist  of  at)out  3  or  4  pounds, 
lepresenting  a  much  larger  and  carefully-drawn  sample.     A  thoroughly  representative 
portion  was  then  prepared,  from  which  the  small  quantity  ultimately  required  for 
analysis  was  drawn.     It  therefore  would  not  matter  whether  the  quantity  actually 
Analysed  was  O-o  gramme  or  50  grammes.     In  moat  of  these  oases,  even  working 
npon  the  small  quantities  recommended,  the  mirrors  obtained  were  as  dark  as  could 
possibly  be  used  for  purposes  of  comparison,  025  gramme  in  some  cases  yielding  a 
ttiirror  of  a  depth  beyond  which  it  was  not  possible  to  go.     Even  in  the  case  of  good 
^thraoite,  I  gramme  yielded  a  mirror  as  distinct  as  it  was  advisable  to  use  for  com- 
parison.    He  must  also  dissenkfrom  Dr.  Morris  in  regard  to  the  application  of  the 
'*  acid  method."     He  had  usea  such  a  method  himself  until  recently,  but  regretted 
baring  done  so  after  comparing  its  results  with  those  of  the  present  method,  which 
^  knew  to  be  much  more  accurate.     In  regard  to  the  question  of  impurities  in  the 
>^aterials,  he  had  found  it  possible — though  only  after  many  experiments  and  much 
trouble — to  obtain  materials  which  gave  what  might  be  termed  "perfect  blanks** 
Under  the  conditions  of  the  experiment  for  half  an  hour.     Any  minute  trace  of 
'xxipurity  that  might  possibly  be  present  could  not  have  any  appreciable  intluence  in 
Cases  like  those  now  under  consideration,  in  which  the  quantities  of  arsenic  were  so 
Uiach  greater  than  those  given  by  average  malts,  containing,  say,  from  the  ^^q  to 
^    ^e  jlf„  of  a  grain  of  arsenic  per  pound.     As  a  matter  of  fact,  it  would  be  quite 
H    itDpossible  to  obtain  anything  like  the  total  quantity  of  arsenic  from  such  large 
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quantities  as  Dr.  Morris  mentioned.  Mr.  Fairley  had  suggested  that  inferences  ough 
not  to  be  drawn,  from  Bsperiments  with  pyrites,  in  regard  to  the  form  in  which  the 
arsenic  existed  in  the  coal,  and  he  (Mr.  Chapman)  was  sorry  to  say  that,  as  a  matter 
of  factf  it  had  not  been  possible  to  draw  any  such  definite  conclusions.  He  wanted, 
however,  in  the  first  place  to  see  how  a  substance  like  pyrites  would  behave  when 
ignited  in  the  presence  of  oxygen,  and  it  was  interesting  to  find  that  about  an  eighth 
of  the  arsenic  remained  behind  in  the  ash,  existing  almost  certainly  as  arsenate  of 
iron.  He  agreed  with  Mr.  Fairley  that  it  was  exceedingly  probable  that  the  arsenic 
was  fixed  chierty  by  the  iron,  and  this  seemed  to  be  shown  by  his  own  experimen 
with  carbonate  of  lime.  In  fact,  he  bad  never  found  any  appreciable  quantity 
arsenic  in  any  coal  the  ash  of  which  contained  no  iron.  He  might  perhaps  repeat 
thai  the  coals  used  in  these  experiments  were  gas  coals  and  not  malting  coals.  His 
idea  had  been  that  such  coals  would  give  larger  results,  which  would  possibly  have  a 
clearer  meaning  than  the  smaller  numbers  yielded  by  purer  samples. 
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OIL  OF   CITRON. 

By  Hebbebt  £.  Burgess. 

(Head  at  the  Uceiimj,  May  1,  1901.) 

Owing  to  the  extensive  adulteration  of  citron  oil,  considerable  doubt  attaches  ta~ 
many  of  the  published  numbers  representing  its  physical  and  chemical  constants.  A 
sample  of  the  oil  of  undoubted  genuineness  having  been  placed  at  my  disposal,  it 
occurred  to  mo  that  the  results  which  I  have  obtained  on  its  examination  might, 
possibly  be  of  interest  and  use  to  the  members  of  the  Society. 

There  has  always  been  considerable  confusion  between  lemon  and  citron  oil,  as' 
in  France  and  Sicily  lemon  oil  is  known  as  "  Essence  de  Citron,"  while  citron, 
known  as  ••  Essence  de  Cedrat." 

Citron  oil  is  stated  to  be  expressed  from  the  rind  of  Citrus  rtiechca  n^so  ;  Imf 
fact,  a  smaller  variety  of  the  fruit  is  used,  the  true  citron  fruit  being  ubed  almost 
exclusively  for  the  production  of  candied  peel. 

It  is  generally  known  that  the  majority  of  citron  oil  sent  to  this  country  is 
nothing  more  than  a  mixture  of  lemon  oil  with  vertibna,  and,  in  some  canes,  a  small 
quantity  of  otto  of  roses  is  used  as  a  sweetening  agent. 

The  oil  referred  to  above  gave  on  examination  the  following  constants : 

Speciiic  gravity,  15*  C.  0-8513 
Refractive  index.  ]N]|„  '20'  C,  l*47r>0 
Optical  rotation.  [u]i„  100  mm. +  80"  13' 

On  distilling  the  oil  at  a  pressure  of  10  millimetres,  the  following 
were  obtained : 


60-62'' 


12  per  cent. 

HO 


rotation  +  66"  80' 
rotation  +  Sh*  ;30' 
rotation  -j- 13"  30' 
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Numbers  1  and  2  were  refractionated  and  distilled  several  times  over  clean 
Bodium  to  remove  any  oxygenated  constituents.  The  main  fraction  thus  obtained  was 
identified  as  liraouene,  boiling  at  173'  to  174*  C.  at  atmospheric  pressure,  and  having 
&  rotation  of  t-H9\  Possibly  with  this  fraction  there  was  a  small  percentage  of  the 
dipenbene,  which  would  account  for  the  rotation  being  somewhat  lower  than  is  gener- 

Ially  given  for  limonene,  but  I  was  unable  to  make  any  further  separation. 
The   third    fraction   was   examined    for   citral  by   Tieuiann's   cyanacetio   acid 
reagent,  and  I  obtained  the  well-defined  citralidene-cyanacetic  acid,  having  a  uieltiug- 
point  of  120"  to  12r  C. 
With  the  mercuric  sulphate  reagent,  as  described  in  the  Analyst,  vol.  xxv., 
p.  265,  it  gave  the  blood-red  coloration  peculiar  to  citral. 
A  determination  of  the  citral  in  the  original  oil  gave  the  following  figures: 
K  By  sodium  bisulphite  method  (i.)  6*2  per  cent. ;   (ii.)  5'S  per  cent 


By  sodium  bisulphite  method  (i.)  6*2  per  cent. 
By  hydro\ylamine  method,  5-7  per  cent. 


I. 

IL 

64-77 

64-88 

5-40 

5-24 

29-83 

29-88 

The  original  oil  had  a  considerable  deposit  of  resinous  and  crystalline  matter. 
which  was  filtered  off  and  extracted  with  chloroform  ;  on  standing  crystals  were 
formed  which  were  filtered  off  and  dissolved  in  petroleum  spirit  to  free  thorn  from 
resinous  matter.  The  crystals  thus  obtained  wore  finally  recrystallized  from  alcohol. 
Well-formed  needle-shaped  crystals  were  obtained,  having  a  melting-point  of  14o"  C, 
with  a  marked  blue  fluorescence  in  alcoholic  solution.  The  crystals  were  soluble  in 
alcoholic  potash  and  reprocipitatcd  by  acids ;  quite  neutral  to  litmus  ;  slightly  soluble 
in  boiling  water,  from  which  they  crystallized  out  on  cooling;  soluble  in  strong 
Bulphuric  acid.     Boiling  Fehling's  solution  was  nob  reduced  by  them. 

Two  combustions  gave : 
Carbon 
Hydrogen    . . . 
Oxygen 

Molecular    weight    determination    gave  355,   corresponding  with  a  formula : 

1  believe  this  substance  to  be  identical  with   that  observed  by  Crismer,  and 
wore  recently  by  Theulier. 

The  following  table  gives  my  results  and  those  of  other  workers. 

specific 
Gr»vily. 

Sample  A      ...  0-8613 

Sample  B      ...  0'85fi8 

Gildsmeister,.,  0-8710 

Charabot       ...  08700 

Parry 0-86-0-87 

Sample  A  represents  the  genuine  oil  spoken  of  above. 

Sample  B  was  an  oil  obtained  from  another  source,  and  guaranteed  to  be  pure, 
W  on  examination  it  wsis  found  to  be  adulterated  with  a  considerable  quantity  of 
letnon  oil 

It  will  be  seen  at  once,  by  referring  to  the  above  table,  that  the  physical  con- 


RoUtiou. 

Boiliug-point. 

Citnd. 

K«fraotiva 
Index. 

+  80"  13' 

60    100' (10  mm.) 
58^-  90°  (10  mm.) 

'^/h 

1-4750 

+  70^^  13' 

^i 

1-4766 

+  67-'    8' 

177'^-220^ 

+  67^    0* 

177^-220^ 

4 

+  66°-76° 
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etants  of  a  genuine  citron  oil  are  widely  different  from  the  oils  examined  by  different 
workers. 

I  understand  that  citron  oil  is  only  expreesed  in  Sicily  to  special  order. 

BiBCUSSIOK. 

Dr.  MoRKis  asked  if  the  white»  needle-shaped  crystals  referred  to  were  found  in 
the  oil  itself. 

Mr.  BuHGESB  said  that  the  oil,  as  he  received  it,  contained  a  considerable  deposit, 
which  had  been  filtered  off,  and  from  this  the  crystals  were  extracted. 

Dr.  Monitis  said  that  some  years  previously  {Journ.  CJtem.  Soc,  1882),  in  the 
course  of  an  investigation  in  connection  with  the  hydrocarbons  occurring  in  resin 
spirit,  he  had  found  in  certain  samples  crystalline  needles  which  behaved  with  acid 
similarly  to  those  described  by  Mr.  Burgess,  and  which  he  had  identified  as  hepteue 
glycol 

Mr.  Chai'max  said  that  an  important  point  in  connection  with  this  sample  was 
the  fact  that  its  rotation  was,  he  believed,  some  10'  or  12-  higher  than  the  highest 
recorded  number  for  citron  oil.  The  boiling-point  of  the  sample  was  very  much 
lower  than  those  recorded  by  Gildemeister  and  one  or  two  other  observers,  though 
it  WU8  somewhat  doubtful  whether  any  real  comparison  could  be  made  with  these 
figures,  because  they  represented  merely  the  boiling-points  between  which  the  main 
fraction  distilled,  whereas  those  of  Mr.  Burgess  represented  the  total  range  from 
minimnm  to  maximum.  ■ 

Mr.  BuROEBfi  said  that  he  had  never  observed  in  lemon  oil  a  rotation  of  over 
B7^,  whereas  in  this  particular  oil  it  was  over  80-,  or  10'  higher  than  the  highest 
recorded  for  lemon  oil.  The  specific  gravity,  of  course,  was  very  much  lower.  The 
references  to  the  range  of  boiling-point  in  the  different  works  on  the  subject  did  not 
indicate  at  what  pressure  the  boiling-points  wore  determined,  but  it  was  probably  at 
atmospheric  pressure.  The  whole  range  from  beginning  to  end  would  be  taken, 
one  particular  fraction  would  have  a  much  smaller  range. 


I 


THE  USE  OF  PABTIALLY  STERILIZED  MILK  CULTURES  IN  JUDGINi 

THE  PURITY  OF  WATER. 

Bv  H.  Dkoop  RichmokDi  F.I.C. 

(Head  at  the  Meeting,  June  o,  1901.) 

Klein  has  recommended  a  search  for  B.  sporogenes  enteriiidis  as  an  indication  of  the 
purity  of  water  ;  this  is  done  by  inoculating  10  c.c.  of  sterile  milk  with  1  c.c.  of  th< 
water,  heating  to  80'  C.  for  fifteen  to  twenty  minutes,  and  incubating  anaerobicall; 
at  37"  C. ;  a  curdling  of  the  casein  in  dry-looking  masses,  with  enormous  evolutiot 
of  gas,  together  with  a  }iecuUar  odour,  is  characteristic  of  this  organism. 

For  the  past  few  months  I  have  always  made  this  test,  and  have  also  made 
second  milk-cultivation  by  inoculating  10  c.c.  of  sterile  milk  with  1  c.c.  of  water, 
heating  to  bO-  C.  for  ten  minutes,  and  incubating  oerobically  at  37'^  C.     1  tind  that  it 
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es  two  and  a  half  minuteB  to  heat  up  10  c.c.  of  milk  and  1  c.c.  of  water  to  the 
temperature  of  the  bath,  and  therefore  plunge  the  tubes  in  cold,  and  keep  them  there 
for  twelve  and  a  liali,  seventeen  and  a  half,  or  twenty-two  and  a  half  minutes, 
according  as  I  wish  to  heat  ten.  fifteen  or  twenty  minutes  respectively.  There  is  no 
difference  in  the  results  obtained  by  heating  to  80"  C.  for  fifteen  or  twenty  minutes, 
&nd  latterly  I  have  always  adopted  fifteen  minutes. 

My  results  with  eighty  samples  of  water  are  given  in  the  tables  below.  Table  I. 
contains  waters  which  from  a  careful  examination  of  the  source  show  no  signs  of 
pollution  ;  none  of  these  curdled  milk  heated  to  50"  C.^  and  only  one  milk  heated  to 
80"^  C.  Table  TI.  contains  waters  judged  to  be  free  from  sewage  pollution,  but  which 
are  more  or  less  exposed,  and  may  be  contaminated  by  decaying  vegetable  matter 
aad  small  animals ;  the  bulk  of  these  curdled  milks  heated  to  50'  C.  in  less  than 
three  days,  and  the  number  of  micro-organisms  was  usually  high  ;  chemically  there  is 
little  to  object  to  in  these  waters.  Table  III.  contains  waters  known  to  be  polluted  ; 
six  out  of  twenty  waters  do  not  curdle  milk,  and  four  of  these  do  not  give  a  large 
DOinbor  of  micro-organisms  on  cultivation ;  two,  in  fact,  which  are  perhaps  the  worst 
chemically,  and  in  which  the  pollution  is  most  plainly  established  by  inspection,  are 
nearly  sterile.  The  other  waters  in  this  table  all  ourdle  milk  heated  to  oO"*  within 
two  days. 

In  Table  IV.  are  classed  the  doubtful  waters  ;  these  include  waters  which  change 
in  analysis  in  six  months  to  an  appreciable  extent,  waters  from  wells  with  unpro- 
tected sides,  watei's  from  springs  rising  from  manured  gathering  ground,  and  fiQally 
^vraters  about  which  I  have  no  information. 

In  two  cases,  in  whicli  pollution  was  established  where  chemical  examination  did 
not  show  this,  milk  heated  to  50  was  curdled  in  thirty-six  hours,  and  this  was  the 
first  indication  of  pollution. 

From  a  consideration  of  the  results  I  am  of  opinion  : 

1.  That  any  water  curdhng  milk  heated  to  50-  for  ten  minutes  in  two  days  or 
lees  is  very  suspicious. 

2.  That  a  water  may  be  considered  good  if  it  does  not  curdle  milk  heated  to 
^O^tor  ten  minutes,  and  has  a  favourable  chemical  analysis. 

3.  That  some  badly  polluted  waters  are  bacteriologically  good,  and  these  do  not 
<2«rdle  milk. 

I  think  that  the  cultivation  of  milk  heated  to  80"  has  much  less  value  than  that 
lieated  to  50  ■,  though  doubtless  the  detection  of  B.  sjjorogeiies  cnteritidis  would  be 
^odosive  ;  I  have  never  found  this  organism  in  the  waters  I  have  examined. 

DiSGUHBION. 

Mr.  Bakeb  inquired  whether  the  author  hod  been  able  to  differentiate  between 
^Mkhogenic  and  non-pathogenic  organisms  by  this  process.  At  certain  times  of  the 
^ffkr  milk  was  very  apt  to  be  contaminated  with  Bacillus  suhtUis,  which  formed 
^res  th&t  would  not  be  destroyed  by  heating  to  50^  C. ;  and  although  this  organism 
^aa  perfectly  harmless,  be  understood  that  if  it  happened  to  be  present  in  the  milk 
^6  rer^ults  of  this  test  would  still  be  taken  to  indicate  that  there  was  ground  for 
•(ispicion.  I 
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Table  L- 


Source. 

Microscopic 
Examination. 

Chlorine. 

Free 
Ammonia. 

Albuminoid 
Ammonia. 

NA 

-Nitrogen. 

Public  supply 

good 

1-4 

0007 

00055 

trace 

trace 

WeU        ... 

4-0 

0003 

0006 

115 

0-30 

1-2 

0-002 

0-002 

1-5 

0-39 

1-4 

none 

0-0025 

1-35 

0-35 

2-0 

0-0145 

00045 

none 

none 

2-0 

0-0295 

0004 

)* 

1* 

1-3 

0001 

0-0115 

1-45 

0-38 

2-06 

none 

0012 

1-1 

0-29 

1-4 

0003 

0-0045 

none 

none 

1-26 

none 

0005 

1-3 

0-36 

Public  supply 

2-3 

»» 

0-0025 

none 

none 

WeU        ... 

6-4 

0-071 

00075 

If 

II 

»»          ••• 

1-8 

none 

0-007 

40 

1-04 

fi          ••• 

1-35 

It 

0-004 

1-6 

0-41 

»»          ... 

1-7 

1* 

0-006 

2-8 

0-73 

»»          ••• 

1'36 

t> 

0-0035 

1-7 

0-44 

Spring     ... 

1-2 

It 

0-0095 

none 

none 

Table  II.— Gooi> 


Sonrce. 


Microscopic 
Examination, 


Chlorine. 


Free  Albuminoid 

Ammonia.       Ammonia. 


=Nitr(^fen. 


Spring 


Reservoir 


good 
good 


bad 
good 
doubtful 
bad 
i  doubtful 
good 


1-3       I     0-006      I     0-0175 


1-25 

1-3 

1-8 

1-9 

1-55 

1-75 

1-7 

0-7 

1-2 

1-25 

1-2 

2-2 

2-0 


none 

0-002 

0-0036 

0-003 

none 

trace 

If 

none 
0-004 
0-0065 
00065 

trace 


0004 

0005 

00095 

0-0145 

0-003 

0-004 

00096 

0-012 

0-008 

0-007 

0-008 

0008 

0-0105 


none 


Mr.  Chattaway  said  that  in  applying  this  test  he  had  met  with  one  or  two 
peculiar  cases  which  might  perhaps  be  accounted  for  in  the  way  suggested  by 
Mr.  Baker ;  but,  generally  speaking,  if  coagulation  took  place,  even  if  the  ohemioal 
results  pointed  to  the  water  being  fairly  good,  he  thought  it  worth  while  to  inspeet 
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Good  Waters. 


Oxjgen 

Gelatin 

Milk  hemted  to 

Mtlk  heated  to 

Coloniee 

Agar  Coloniee 

60°  C.  for  10 

80^  C.  for  16                Remarks. 

4bonn. 

per  c.e. 

perce. 

minatee. 

to  20  minute*. 

0021 

10 

2 

no  change 

no  change 

0-015 

60 

none 

jt 

** 

0O04 

10 

it 

it 

„           \Abys8inian  tube 
/    well. 

o-ooe 

300 

*t 

»» 

0-013 
0-027 

none 
If 

» 

n 
It 

jdeep  weU. 

0O36 

10 

fl 

ft 

o-oae 

90 

ft 

1 
It 

0-023 

none 

)f 

1 
tt 

0O27 

tt 

}l 

ti 

0-048 

n 

>l 

11 

0-038 

Pure  culture, 
B.  AurantiO' 

cus. 

»» 

„          ,deep  well 

0O25 

120 

1 

1) 

1 

0O08 

40 

none 

1) 

1 

**              i 

0-015 

2,440 

It 

» 

11 

0-010 

none 

11 

t* 

c.  3  days  , 

0067 

110 

" 

ft 

no  change 

WaTEBS   which   ABE   EXPOSED. 


Oxygen    • 

Gelatin 

MUk  heated  to 

Milk  heated  to 

atNorbedin 

Colonies 

Agar  Colonies 

60°  C.  for  10 

80°  C.  for  15 

4  hoon. 

per  C.C. 

percc. 

minutes. 

to  20  minutes. 

0188 

1.470 

34 

a  36hr8.,  gas 

no  change 

— 

very  large 

9 

0.  2  days 

11 

0O17 

40 

none 

no  change 

It 

0O17 

2,520 

It 

c.  2  days 

ti 

0102 

very  large 

65 

t» 

c.  2  days 

0O52 

It 

141 

c.36hra,ga8 

no  change 

0017 

540 

2 

c.  2  days,  gas 

It 

0O08 

170 

none 

no  change 

It 

0O96 

large 

21 

0. 24  hrs.,  gas 

c.  2  days 

0-092 

48 

14 

c.  36  hrs.,  gas 

no  change 

0036 

40 

28 

ti          >t 

c.  3  days 

0O30 

large 

1 

c.  2}  days 

no  change 

0O84 

10,000 

12 

c.  2  days 

11 

0O36 

2.220 

none 

no  change 

11 

0-040 

320 

t. 

„ 

ti 

Remarks. 


I  \gathering  ground  in 
|/    wood. 

Uravels  a  little  dis- 
,  /     tanoe  exposed. 

>two  open  tanks. 

\loo8elycoyered 
/     tank, 
open  reservoir. 

I  exposed  at  source. 

\oarted  three  miles 
/     in  a  cart, 
exposed  at  source, 
fed  by  springs. 


the  lonrce  of  the  water  very  carefully.    The  samples  to  which  he  had  applied  the 
t6«twere  from  a  district  with  which  he  was  well  acquainted,  where  the  water  had 
boon  examined  very  thoroughly,  and  where,  moreover,  he  rarely  analysed  a  samp 
^iUumt  personaUy  seeing  the  well  or  other  source  of  supply. 


Tabui  nL- 


Source. 

Microscopic 
ExMuinstion. 

Chlorine. 

!        Free 
,    Ammonia. 

Albuminoid 
Ammonia. 

N.O, 

^mtrogoL 

Well 

good 

12-96 

0-003 

00095 

12-0 

3-11 

i» 

fair 

0-5 

0-004 

0-032 

trace 

trace 

i»          *  •  ■ 

bad 

0-8 

'     00165 

0020 

none 

none 

II          ■  •• 

good 

13-6 

none 

0-0135 

6-7 

1-74 

it                ... 

doubtful 

12-9 

1 

'         If 

00115 

5-4 

1-40 

IJ 

good 

3-3 

0003 

00105 

4-9 

1-27 

i» 

bad 

13-3 

.      0-002 

0-016 

27-0 

7O0 

i>                •  ■  • 

tt 

4-9 

00085 

0020 

3-5 

0-91 

»» 

doubtful 

5-4 

none 

0014 

4-15 

1-08 

»»                '  ■• 

bad 

11-1 

0180 

0-083 

16-7 

4-33 

»» 

good 

3-55 

0-028 

0-028 

7-5 

1-94 

>» 

bad 

2-3 

none 

0-008 

1-5 

0-39 

If                 ••• 

good 

6-1 

'      0-057 

0-012 

15-0 

3-89 

doubtful 

/11-9 
Ul-9 

0-0025 

0-0115 

6-2 

1-61 

M                    ••* 

0-001 

0-0095 

9-2 

2-39 

>»                    *•• 

bad 

3-2 

0013 

0-0086 

none 

none 

»1                    ••• 

good 

1-55 

1      trace 

0-004 

1-7 

0-44 

It 

tt 

13-8 

'     00135 

0-0195 

6-7 

1-74 

J»                    ... 

It 

305 

1      none 

0006 

40 

1-04 

tl 

doubtful 

1-5 

'     0-002 

0-004 

3-3 

0-86 

»1 

good 

2-4 

0-003 

0-0035 

7-1 

1-84 

tt                   ••• 

»» 

3-55 

1      0-0085 

0-0145 

7-7 

2-0 

Table  IV.— 


Source. 

Microacopic 
Examination, 

1 
Chlorine. 

Free 
Ammonia. 

Albuminoid 
Ammonia. 

NA 

= Nitrogen. 

WeU 

good 

3-6       ' 

0-005 

0-016 

none 

none 

11          "•• 

fi 

6-65     1 

0126 

0010 

11 

If 

Public  supply 

ft 

1-3 

00085 

0-011 

If 

It 

WeU          / 

ii 

1*^       1 

none 

00115 

0-35 

0-09 

jt          •*• 

doubtful 

1-9       ' 

0-0185 

0070 

1-5 

0-39 

II          •** 

good 

1-8 

none 

0-0035 

3-7 

0-96 

11          ••' 

doubtful 

1-6 

none 

0-0045 

2-3 

0-60 

)»          •■' 

good 

1-9 

0-0045 

0-007 

none 

none 

It 

bad 

2-35 

0-0045 

00115 

0-75 

019 

Public  supply 

good 

3-5 

0-009 

0-006 

1-6 

0-41 

If                    n 

II 

0-65 

0008 

0-0025 

none 

none 

WeU 

11 

4-9 

0005 

0-0025 

f> 

It 

fi          ••* 

tl 

4-85 

0-002 

0-0025 

ft 

II 

II          .>• 

11 

2-7 

0-002 

0-004 

It 

It 

If          •  •  • 

1} 

315 

0-004 

0-004 

0-85 

0-22 

Spring     ... 

II 

10 

trace 

0004 

3-0 

0-78 

If          '•• 

doubtful 

1-3 

none 

00005 

2-4 

0-62 

Rain-water 

fair 

0-5 

trace 

0-0085 

none 

none 

WeU 

good 

2-2 

0-019 

0-006 

ft 

tl 

fi          ■•• 

doubtful 

2-3 

0-0095 

0-006 

«i 

tl 

W^  ::: 

good 

1-3 

00015 

0-0045 

3-7 

0-96 

tl 

2-3 

none 

0-009 

3-0 

0-78 

>i         "" 

at 

1-3 

0008 

0-0075 

1-8 

0-47 

it         ••• 

1-6 

none 

0-0055 

2-4 

0-62 

II         ""  ■ 

ff 

1-4 

0-001 

0-006 

1-3 

086 

It         *  *' 

tt 

1-95 

0-0065 

0016 

2-0 

0*59 

»/         ••» 

»* 

1-8 

0-004 

0O075 

2-6 

0« 

Bid  Winss. 


ow». 

GeMD 

Agar 

Milk  heated  to  'Milk  heated  to| 

ibNibedm 

Ooloniee 

Goloniea 

50*' C.  for  10     80- C.  for  15  to 

Remarks. 

4hoani    , 

per  c.a 

per  0.0. 

minutes.           20  minntea. 

0025    ; 

very  large 

15 

0.  36  hrs.r  gas  c.  3  days 

0O97    ! 

*i      11 

34 

„            „     c.  2  days  ll  soft -water   well,  fed  from 

0-107    1 

260 

large 

0.  2  days       c.  3  days 

/     roof;  leaky. 

0O55    ' 
0O57 

very  large 
1,150 

124 
5 

c.  36  hrs. 
c.  2  days,  gas  no  change 

ihalf  under  house. 

0O48 

620 

12 

c.  36  hrs..  gas  c.  2  days 

0-067    1 

140 

67 

no  change    ;  no  change 

0O43    I 
0-046 

410 

3 

,,           1         ,,         'J 

0-202 

170 

large 

c.  36  hrs.             „         ' 

0-248 

20 

none 

no  change            „         | 

0-040 

1,100 

B.  coli 
present 

c.  36  hrs.,  gas         „         'pollution  established. 

i 

0O46    1 

20 

none 

no  change            „          well  between  privy,  cess-pit, 
'     stables  and  yard. 

OOoO) 
0O46]  ' 

very  large 

large 

c.  36  hrs.             „          under  house. 

0-112    1 

»      it 

» 

c.  2  days       c.  3  days  idrainage   from  yard   entered 
1     through  recent  opening. 

0O17 

140 

27 

c.  2  days,  gas 

slight  drainage  from  yard. 

0-107    . 

7,000 

17 

c.  36  hrs.      no  change 

0O21    ■• 

50 

1 

no  change             ,, 

0O21    . 

very  large 

11 

c.  36  hrs.,  gas         „ 

OOU    1 

710 

large 

c.  2  days              „ 

0O58 

— 

none 

no  change            „ 

DocBTPUL  Waters. 


Oiygan 

Gelatin 

Agar 

MUk  heated  to 

Milk  heated  to 

Abnrbedin 

Colonies 

Colonies 

60^  C.  for  10 

SO"*  C.  for  1 5  to                         Remarks. 

4boQn. 

per  C.C. 

per  C.C. 

minutes. 

20  minutes. 

0O24 

130 

none 

no  change 

no  change  |  \gault  waters ;  probably  pol- 
„         !  /    luted  and  purified. 

0O38 

4,110 

6 

tf 

0-134 

1.340 

1 

ft 

,1         ' 

0O63 

1,920 

10 

c.  3  days 

.,         :  \situated  at  bottom  of  a  hill ; 
„         '/    not  protected. 

0-258 

690 

3 

no  change 

0O27 

60 

none 

ii 

i\ 

0O31 

1,450 

10 

c.  3  days 

,.         !/ 

0-021 

240 

none 

no  change 

„          \side8  unprotected  from  sur- 
„          J     face-water. 

0-065 

12,360 

4 

c.  3  days 

0-025 

70 

none 

c.  2  days,  gas 

»» 

0-188 

260B.Fl.Liq. 

1 

}(          ti 

,, 

0O06 

large 

10 

c.  36  hrs. 

„ 

0O02 

340 

1 

c.  2  days 

„ 

ooio 

20 

1 

c.  3  days 

ti 

ooio 

40 

4 

c.  2  days 

,t 

0O25 
0O23 

360 
140 

7 
7 

no  change 

"           I  gathering-ground  manured. 

11          / 

0-038 

90 

9 

c.  3  days,  gas 

c.  3  days 

0O09 

2,470 

1 

no  change 

no  change  t \ 

0O23 

1,440 

10 

,, 

1 

0-118 

very  large 

— 

0.  2  days,  gas 

„          gathering-ground  manured. 

0-059 

large 

none 

no  change 

»» 

o-osi 

ti 

f) 

c.  2  days 

.,          surface-water  finds  access. 

0-053 

very  large 

large 

no  change 

„         itop  of  well  not  dosed. 

o-os? 

6,000 

3 

}• 

„         j 

0082 

1.780 

none 

c.  2  days 

1 

OOll 

very  large 

" 

no  change 

\ 
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The  Pkesident  (Dr.  Voelcker)  remarked  that  milk  was  a  substance  which,  ash 
been  pointed  out,  waB  from  its  very  nature  particularly  liable  to  andergo  changa99{ 
a  kind  that  would  be  inliuenoed  by  other  conditione  than  tbo&e  which  might  be  d|| 
to  the  water  alone.  Furthermore,  ditlicuItioB  would  probably  arise  in  a  test  suoh| 
this  from  the  fact  that  a  water  might  contain  a  certain  quantity  of  dissolved  orga| 
matter  which  would  produce  results  apparently  unfavourable,  but  which  might  | 
itself  be  of  perfectly  harmless  origin.  i 

Mr.  BicHMOND  said   that   the  tost  did  not  admit   of  differentiation  betwf 
pathogenic  and   non-pathogenic  organisms.      Of  course,    if   Bacillus  suhtilu 
present  in  the  water  it  would  affect  the  milk.    In  some  oases  the  action  on 
yielded  indications  which  could  not  be  ignored.     In  one  of  the  instances  he  M 
mentioned  the  existence  of  the  pollution  was  clearly  confirmed  by  an  iuspeclion  of  | 
well,  though  the  chemical  results  were  not  conclusive. 
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The  Determination  of  Saccharin  in  Pood-Products.  H.  D6foiimol.  {Jot 
Pharm.  Chim.,  1901,  xiii.,  51'2-51.5.)— The  author's  method  is  based  upon  the  ^ 
that  saccharin  forms  a  soluble  ammoniacal  salt  on  treatment  with  ammool 
hydroxide, 

and  that  this  salt,  like  all  ammonium  salts,  gives  off  nitrogen  on  treatment  witi 
alkaline  solution  of  sodium  hypobromite,  without  decomposition  of  the  sacch 
group.     The  amount  of  saccharin  is  then  calculated  from  the  volume  of  gas  libera 

Two  hundred  and  fifty  c.c.  of  the  liquid  under  examination  are  acidified  with 
phuric  acid  (1  :  10),  and  shaken  in  a  separating  funnel  with  three  successive  po 
of  50  CO.  of  a  mixtm*e  in  equal  parts  of  ether  and  petroleum  spirit.  The  a 
extracts  are  washed  with  water  and  evaporated.  The  residue  is  treated  with 
monium  hydroxide,  and  the  oKcess  of  the  latter  evaporated  on  the  water-bath. 
ammonium  salt  is  taken  up  with  water  and  the  nitrogen  determined  in  a  nitroou 
as  in  the  case  of  urea. 

The  volume  of  nitrogen  in  tenths  of  a  cc,  divided  by  the  factor  8*9,  gives 
weight  of  the  saccharin  iu  centigrammes. 

The  method  gives  good  results  .when  the  amount  of  saccharin  is  not  leas 
0*03  gramme,  bui  with  smaller  quantities  it  is  advisable  to  concentrate  the  1 
contaim'ng  it.  C.  A«  ! 
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The  Examination  of  Lemon- Juices.  E.  Spaeth.  {Zet't.  fiir.  Uutersnck,  dcr 
\ahj\  ufui  Genussrnittel,  ltK)l,  529.)— For  the  purpose  of  discriminating  between 
rutural  lemon-juice  and  that  artificially  prepared  from  citric  or  tartaric  acid,  deter- 
luinationd  of  the  ash  and  the  alkalinity  of  the  ash  are  the  most  useful.  Natural 
leiuon-juice  contains  about  04  per  cent,  of  ash,  using  about  G  o.o.  per  cent,  of  norinal 
Acid  for  neutralization,  whilst  citric  acid  solutions  have  no  appreciable  ash,  with,  of 
course,  no  alkalinity.  An  estimation  of  added  tartaric  acid,  if  any,  is  of  some  value, 
and  may  be  carried  out  in  the  usual  way»  after  first  precipitating  the  organic  acids 
fts  their  load  salts  in  alcoholic  solution,  and  decomposing  these  salts  with  sulphuretted 
hydrogen.  W.  P.  S. 


Sitogen  :  a  Vegetable  "Meat  Extract,**  A.  Beythien.  {Zeit.fiir.  Uniersuch. 
dcr  yahr,  und  Genassmiitel^  1901,  416.) — In  this  paper  is  given  an  analysis  of 
flitogen — an  extract  prepared  from  yeast.  Coagulable  albumen  is  practically  absent 
A  quantitative  analysis  of  the  extract  gave  the  following  results : 


Water 

...       2902  per  cent. 

Insolnble  in  water 



0-38 

Mineral  matters 



...       21-25 

Phosphoric  acid 

5'56 

Chlorine 

... 

5*19 

Total  nitrogen  ... 

.  •  •         *.• 

7-01 

Total  acidity  (as  lactic  acid) 

3-38 

Volatile  acidity  (as 

acetic 

acid) 

016 

Ether  extract  ... 

... 

... 

0-74 

The  total  nitrogen  contained  0*43  per  cent,  present  as  ammonia  (0*52  per  cent.), 
life  per  cent,  as  albumoses  (8-63  per  cent.),  and  5*15  per  cent,  as  peptones  and  bases 
f32i9  per  cent.).  The  mineral  matter  was  composed  of  sodium  chloride,  40*33  per 
c«nt. ;  phosphoric  acid,  2617  per  cent.;  sodium  oxide,  15*12  per  cent.;  potassium 
<'Kide,  11-81  per  cent.,  etc.  The  sodium  chloride  is  added  to  the  extract,  and  does 
not  come  from  the  yeast.  W.  P.  S. 


Lloyd's  Test  for  Morphine.  J.  L.  Mayer.  (Ainer.  Joum,  Pharm.,  190  . 
txxiii..  3oS-do5.) — In  this  test  a  small  amount  of  hydrastine  is  mixed  with  the  sub- 
tt«Qce  and  a  few  drops  of  strong  sulphuric  acid  added,  a  violet  blue  coloration  being 
obtained  after  five  minutes  in  the  presence  of  morphine. 

Conversely,  hydrastine  can  be  detected  by  the  addition  of  morphine  and  sulphuric 
loid. 

The  anther  has  applied  this  test  to  other  alkaloids,  using  approximately  1  part 
^f  hydrastioe  with  H  parts  of  the  given  alkaloid,  and  has  noted  the  final  coloration 
^fler  stirring  the  mixture  for  five  minutes. 

The  following  colorations  were  thus  obtained:  Aconitioe,  brown;  atropine, 
pinkish;  berberine,  greenish-brown;  brucine.  light  brown;  caffeine,  dirty  white; 
"^nchonine,  dirty  yellow;  cinchouidine,  dirty  white;  cocaine,  unaffected;  codeine, 
f*inkifih  ;  digitaline,  mahogany ;  heroine,  violet  to  purple  ;  homatropine,  pale  yellow  ; 
fiyofloyanune^  dirty  white  ;  morphine,  violet-blue  ;  pilocarpine,  light  brown  ;  quinidine. 
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light  green ;  quinine,  greenish-yellow ;  sparteine,  greenish-yellow ;  strychnine. 
white ;  veratrine,  royal  purple, 

Froni  this  it  appears  that  only  heroine,  morphine,  and  veratrine  give  a  violf 
blue  colom*  in  this  test. 

Of  these,  only  veratrine  gives  a  cherry-red  colour  with  strong  sulphnric  acid 
whilst  moi'phinG  can  be  differentiated  from   heroine  by  moans  of  nitric  aoid,  the 
former  giving  an  orange-red  colour  and  the  latter  a  yellow  one.  C.  A.  U. 


Chemistry  of  the  Jaborandi  Alkaloids,     H.  A.  D.  Jowett     (Brit.  MetL  Jvitn 
October  i:^,  1900.) — The  author  has  investigated  the  chemical  properties  of  the 
members  of  this  class  of  alkaloids,  the  following  being  the  results  obtained : 

PilocarjiviCt  C^Hj^O^Nj,  was  formerly  obtained  from  the  leaves  of  true  jabi 
{Pilocarpus  jaborandi),  but  owing  to  the  scarcity  of  these  leaves  the  chief  so 
are  the  leaves  of  P.  pennati/alius  and  Maranham  jaborandi  (P.  inicrophyllus),    Th 
leaves  may  contain  as  much  as  0*5  per  cent,  of  the  alkaloid.     It  is  a  thick  syrti] 
yielding  crystalline  salts.     The  nitrate  is  fairly  soluble  in  water,  sparingly  in  stro 
alcohol     The  hydrochloride  is  very  soluble  in  water  and  moderately  so  in  alcohol. 
The  commercial  nitrate  is  fairly  pure,  but  contains  a  varying  amount  of  isopi 
carpine  nitrate.     The  author  suggests  that,  as  standards  of  purity,  the  melting-poi 
of  the  nitrate  should  be  from  173°  to  175°,  and  its  specific  rotation  +80'  to  + 
As  additional  tests,  the  behaviour  of  a  strong  solution  with  excesn  of  ammonia, 
the  formation  of  a  crystalUne  picrate  melting  sharply  at  147%  are  suggested. 

Isojiilocarpinc  occurs  with  pilocarpine,  and  may  be  formed  by  heating  the  lat 
with  water  in  a  sealed  tube  for  four  hours  at  180".  In  its  chemical  properties 
closely  resembles  pilocarpine,  and  the  two  cannot  be  easily  separated  by  fractional 
precipitation.  The  greater  amount  of  isopilocarpino  found  in  pilocarpine  is  formed 
during  the  process  of  manufacture.  In  alkaline  solution  optically  active  pilocarpioe 
is  converted  into  the  optically  inactive  isopilocarpine.  In  neutral  solution  isopOo 
carpine  is  optically  active. 

Pihcarpuline,  (\o^\fi'2^iif  i^  found  only  in  the  leaves  of  true  jaborandi 
nitrate  is  soluble  in  twice  its  own  weight  of  water,  and  has  a  melting-point  of  137' 

Jaborine. — No  alkaloid  answering  to  the  description  of  jaborine  is  to  be  found 
either  true  or  Maranham  jaborandi,  and  the  jaborine  of  commerce  is  impure  pilo;; 
carpine. 

The  CotistitiUioft.  of  Pilocarpine, — Isopilocarpine,  which,  as  is  seen  above 
readily  be  obtained  by  heating  pilocarpine,  acts  not  only  as  an  ammonia  base,  bat 
a  lactone,  forms  salts  with  hydrates,  and  can  oven  be  titrated  with  hot  alkali, 
oxidation  it  yields  ammonia,  methylamine,  acetic  acid,  and  an  acid  of  the  for 
C^HjyO^,  which  is  probably  the  lactone  of  hydroxy  isobutyl-malonic  acid.    lao-but 
acid  is  formed  by  the  fusion  of  pilocarpine  with  caustic  potash.     Methylamine 
is  formed  by  the  action  of  potash  on  methyl-isopilocarpine.   There  are  thus  indioai 
of  the  following  groups  in  isopilocarpine,  (CH,),  :  CH.CH.CH(CO^G  :  NH 
leaving  three  atoms  of  carbon  and  of  hydrogen  to  be  accounted  for.  W.  P 
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tseed  Oils  and  Anethol.  G.  P.  Pancoast  and  Ii.  P.  Kebler.  (Amer, 
Pharm.,  1901,  Ixxiii.,  356-359.) — The  seed  from  various  sources  yields  from 
G  per  cent,  of  oil.  OccEisioually  stems,  cbaiT  aud  leaves  are  added  to  the  seed 
distillation.  The  chaff  contains  about  0'5  per  cent,  of  oil. 
:  is  asserted  that  aniseed  oil  can  only  be  distinguished  from  star  anise  {Illicium 
)  by  the  odour  and  taste  ;  and  according  to  the  authors  uone  of  the  chemical 
xe  satisfactory. 

tar  anise  oil  is  largely  manufactured  by  the  Chinese,  and  is  exported  in  tin 
lolding  from  42  to  46  lb.  Owiug  to  its  cheapness  it  bos  to  a  large  extent 
^  the  genuine  oil 

he  physical  properties  of  star  anise  oil  resemble  those  of  aniseed  oil,  but  its  com- 
Q  18  somewhat  more  complex. 

he  following  results  were  obtained  by  the  authors  in  the  examination  of  various 
3  oils  sold  as  pure. 


Sonne. 


Spooifio  Gnvity. 


Optical 
Rotation. 


OoDgwli&g 

Point. 


Solubility  In  Equal 

Volume  of  Ah»ol\it4* 

Alcohol. 


roian 

0-9S38  at  17^  C. 

+  3'' 50' 

+  15-C. 

Soluble. 

t»             •  •  ■ 

0-9JS93  at  20'^  C. 

-4^59' 

18°  C. 

iqain 

09834  at  17^  C. 

-  V  30' 

17^  C. 

T  ani&e     ... 

0-9648 

-V2T 

15^  C. 

.. 

0-9870 

+  0^58' 

16^0. 

B.         ... 

0'9822        „ 

-  P  53' 

15-5°  C. 

K.     ... 

0*9821 

- 1°  31' 

14-6^  a 

m.  ... 

0-9832       „ 

- 1°  44' 

14°  C. 

9  regards  these  results,  the  authors  considered  that  oils  No.  1  and  2  had  been 

red  with,  the  first  probably  by  the  addition  of  oil  of  fennel.     No.  8  was  also 

nal,  and  possibly  contained  star  aniso  leaf  oil,  which  has  a  specific  gravity  of 

t  at  1.5"  C,  and  an  optical  rotation  of    +1  .     The  amount  of  anethol  in  star 

leaf  oil  is  small,  aud  its  congealing  point  correspondingly  low. 

are  oils  with  a  low  congealing  point  are  sometimes  met  with.    These  are 

led  from  a  mixture  of  natural  and  artificially-ripened  seed,  and  are  known  as 

ver  Oils."     In  the  author's  opinion  they  are  inferior  to  oil  made  entirely  from 

iied. 

nethol. —  According   to   the  German    Pharmacopooia   anethol   is   a   colourless, 

^refractive  liquid,  with  an  odour  of  pure  anise.     Its  specific  gravity  at  25'  C. 

i*4  to  0-986.     It  melts  at  4-  20   to  '2V  C,  boils  at  232'  to  234"  C.  and  forms  a 

solution  with  two  parts  of  alcohol. 

leveral  samples  examined  by  the  authors  gave  the  following  results  : 


^^c  Gravity, 

Opticftl  RoUtion. 

Congealing  Point. 

Boiling  Point. 

IBfaB20°C. 

inactive 

+  17^C. 

210^  to  235-  C. 

^ra5?m^  20^ c. 

-1-30- 

+  20^C. 

220  ■  to  235   C. 

k052o  at  15^  C. 

-2^18' 



228-  to  245^^  C. 

■UZgal  20^  C. 

+  5' 22' 

+2a^c. 

229^  to  236^  C. 

^KSi^  30^  u. 

inactive 

+ 19^  C. 

210^^  to  235'  C. 
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All  dissolved  in  an  equal  volurno  of  alcohol.     Of  those,  the  authors  regarded  A,  B,j 
and  E  as  of  fair  quality,  although   anothol  is  usually  considered  to  bo  opticallj 
inactive.     C  and  D  were  labelled  "  liquid  anethol/*  by  which  is  indicated  a  redistilM) 
oil  of  anise  prepared  from  ordinary  aniseed  oil.     C  was  an  old  sample,  and  therefbrv 
had  possibly  altered  in  composition.     D  was  considered  to  be  *^anethol"  derived 
from  oil  of  fennel.  C.  A.  M. 


SaffW>n  Adulteration  and  Saffron  Easenoe.  W.  Fresenius  and  L.  Qriinhnt 
(Zeit.jiir  Untersnch,  der  Nahr.  uml  GenussmiiUl,  1900,  iii.,  810.) — Two  samples  of 
adulterated  satTron  were  examined  by  the  authors  with  the  following  results  : 

I,  Per  Cent. 

/■Magnesium  sulphate  (MgSO.,  TH^O)           25-50 

Borax  (Na.B^O;,  10R>O)        H-23 

Adalterants-j  Neutral  solium' boi-ate  (Na^B^O^,  8HjO)      ...  17'49 

Hygroscopic  moisture  ...         '. 2*05 

Other  constituents  (difference)          46*73 


10000 


Adulterants 


n. 

Potassium  nitrate 

Neutral  potassium  borate  (K^B^O^,  SH^O) 
.  Neutral  sodium  borate  {Na^BjO^,  4H,0) 

Sodium  hydroxide       

Hygroscopic  moisture  ... 
Other  constituents  (difference) 


l(X)-00 


Caustic  soda  appears  to  have  been  added  in  both  cases,  in  sufficieut  quantity 
I.  to  convert  part  of  the  borax  into  neutral  borate,  and  in  II.  to  convert  the  wb< 
into  neutral  borate  and  leave  an  excess,  the  object  being  apparently  to  inoreade 
solubility  of  the  added  borax. 

It  is  worthy  of  note  that  salts  should  have  been  selected  which  oontain  water 
crystallization,  which  is  only  partially  expelled  on  drying  at  100^  C. ;  thus,  magoesium 
sulphate  loses  at  100'  C.  only  b  of  its  7  molecules  of  water,  and  borax  only  Hoi  iW 
10  molecules.  A  partial  analysis,  showing  water  lost  at  100'  C,  ash  and  saffron  by 
difiference,  would  consequently  be  incorrect,  and  more  particularly  so  since  ib^ 
determination  of  water  lost  at  100'  C.  would  itself  be  inaccurate,  owing  to  tb^ 
absorption  of  carbonic  acid  by  neutral  sodium  borate  on  drying. 

The  authors  further  examined  a  sample  of  so-called  saffron  essence,  which  h^ 
betn  placed  upon  the  market.  This  article  was  found  to  have  the  following  composi' 
tion :  Water,  4b-57  ;  borax  crystals,  l()S7  ;  potassium  hydroxide,  8-94  ;  pot&ssiacxi 
nitrate,  10-03 ;  saffron,  0*40;  cane-sugar,  9*91;  dextrose,  1-65;  dextrin,  5 *H3.  Tli«^ 
authors  suggest  that  it  is  simply  the  liquid  which  baa  been  used  for  sophistioatin^ 
saffron,  as  explained  above,  and  that  the  saffron  on  being  immersed  in  it  has  impart^ 
to  it  some  of  its  colouring  and  extractive  matter.  H.  H.  Bw  Sn 
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Identification  of  "Reaatured  Spirit.  P.  N.  Baikow  and  P.  Schtarbanow. 
{Chi-yn.  Zcit.,  1901,  xxv.,  '13-).)— This  is  a  process  for  the  detection  and  approximate 
estimation  of  methyl  alcohol  in  renatured  spirit,  and  depends  {a)  on  the  partial 
oxidation  of  the  liquid  to  the  respective  aldehydes  hy  means  of  a  glowing  platinum 
wire,  (h)  on  the  easy  organoleptic  detection  of  formaldehyde  oven  in  presence  of  a 
large  excess  of  acetaldehyde  by  the  muooua  membranes  of  the  nose  and  eye,  The 
(kpparatus  employed— it  is  important  to  observe  the  dimensions,  etc.,  specified — 
consists  of  a  conical  flask  of  such  %\7.&  and  charged  with  such  a  volume  of  liquid  (say, 
ft  100  cc.  flask  and  10  to  '20  c.c.  of  spirit)  that  the  space  not  occupied  by  the  alcohol 
shall  be  equal  to  70  or  100  c.c,  and  shall  be  about  10  centimetres  in  height.  In  the 
Deck  of  the  flask  is  bung  a  spiral  of  platinum  made  of  wire  0*3  millimetre  in 
di&meter.  The  alcohol  is  dehydrated  by  means  of  potassium  hydroxide,  and  a  small 
quantity  is  also  put  into  the  liquid  to  take  up  the  water  formed  during  the  oxidation, 
but  it  is  not  necessary  to  remove  the  aqueous  layer.  The  alcohol  may  be  gently 
warmed,  care  being  taken  that  its  vapour  do  not  expel  all  the  air  from  the  flask. 
The  spiral  is  heated  to  redness  in  a  flame,  then  dropped  into  position  in  the  neck  of 
the  flask  ;  it  continues  to  glow  steadily,  and  copious  vapours  are  given  off.  The  nose 
i«held  a  few  centimetres  above  the  opening  of  the  flask  and  the  fumes  are  inhaled. 
From  experiments  on  pure  ethyl  and  methyl  alcohol  it  appears  that  the  vapours  from 
the  former  can  be  breathed  for  minutes  at  a  time  ;  from  methyl  alcohol  the  vapour 
eannot  be  inspired  twice.  From  10  per  cent,  of  methyl  alcohol  (90  per  cent,  of  ethyl) 
ioBpiralion  is  only  poasible  for  two  or  three  seconds ;  from  2  per  cent,  thereof  the 
pecnliar  odour  of  formaldehyde  can  be  perceived  in  about  fifteen  seconds;  the  limit 
of  delicacy  by  the  nose  being  at  about  1  per  cent.  The  eye  is  somewhat  more 
sensitive,  but  indications  of  1  per  cent,  of  methyl  alcohol  are  doubtful.  By  dis- 
tilling 100  c.c.  of  90  volumes  of  ethyl  mixed  with  1  volume  of  methyl  alcohol  in  an 
ordinary  fractionating  flask  and  collecting  the  first  10  c.c.  which  passes  over,  the 
odour  is  about  equal  to  that  of  a  liquid  containing  2  5  per  cent,  of  methyl  alcohol. 
Similar  experiments  on  German  duty-free  spirit  from  which  the  pyridine  bases  had 
Keen  precipitated  with  phosphoric  acid  and  the  liquid  concentrated  (or  not)  by  dis- 
tillation were  equally  satisfactory. 

The  method  may  be  rendered  somewhat  more  elegant  by  placing  the  flask  under 
an  apparatus  by  the  aid  of  which  the  evolved  vapours  can  be  aspirated  through  two 
Eaaks  charged  with  water.  The  aldehydes  condense,  but  the  acetaldehyde  can  l)e 
0ia!ly  driven  off  by  heat  or  by  continued  aspiration,  whereas  the  formaldehyde 
remains  in  the  liquid,  and  will  be  found  in  the  first  condensing  vessel.  Hfty  c.c.  of 
pare  ethyl  alcohol  may  be  oxidized  in  this  apparatus  (in  nine  hours),  yielding  liquids 
which  reduce  ammoniacal  silver  nitrate  before  or  after  e\'uporation  to  a  small  bulk,  but 
which  are  free  from  the  odour  of  formaldehyde.  In  presence  of  1  per  cent,  of  methyl 
alcohol  the  liquid  In  the  first  vessel  will  cause  the  eye  to  weep.  It  will  be  apparent 
that  this  test  depends  subjectively  on  the  absolute  quantity  of  formaldehyde  in  the 
liquid  smelt,  and  that  in  the  first  form  its  chemical  delicacy  depends  on  the  relative 
amount  produced  and  volatilized  in  a  given  time,  so  that  there  is  a  distinct  limit  to 
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its  usefulness.  In  the  second  modification  any  quantity  of  alcohol  can  be  decomposed 
by  prolonging  the  time  of  treatment,  and  as  the  whole  of  the  methyl  alcohol  will  be 
recovered  as  formaldehyde,  it  serves  to  detect  a  smaller  amount  of  the  lower  alcohol 
Preliminary  experiments  with  ether  and  acetone  show  that  in  pure  acetone  the 
wire  glows  more  brightly  than  in  alcohol  The  vapours  have  only  a  faint  odour, 
which,  like  that  of  aoetaldehyde,  is  felt  at  the  anterior  part  of  the  nose,  formaldehyde 
affecting  the  posterior  portion.  The  vapours  from  acetone  can  be  breathed  for  several 
minutes.  One  per  cent,  of  methyl  alcohol  in  acetone,  accordiuglyi  can  be  safsly 
detected.  With  other  the  spiral  has  to  be  supported  just  above  the  neck  of  the  ^aali, 
when  it  will  continue  to  glow  for  a  few  seconds.  The  vapours  produced  from  ether 
are  extremely  irritating,  but  quite  different  from  fonnaldehyda  in  odour,  so  that  2  per 
cent,  of  ether  in  acetone  can  be  recognised.  Two  per  ceut.  of  ether  in  alcohol  give  % 
doubtful  indication.  The  nature  of  the  vapours  evolved  from  acetone  and  ether  is  not 
yet  known.  F.  H.  L 


lecfe^^" 
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EjEisteuoe  of  Salioylio  Acid  in  Wine.  H.  Mastbaum.  {Chcm.  ZeiL,  1901, 
zxv.,  -165.) — In  1890  Afedicus  first  called  attention  to  the  fact  that  certain  un- 
doubtedly genuine  wines  gave  on  extraction  a  substance  yielding  the  violet  colour  with 
ferric  chloride,  which  is  supposed  to  be  characteristic  of  salicylic  acid.  Sufficient  of  the 
material  could  not  be  obtained  for  the  identification  of  its  true  nature ;  for,  in  fact* 
the  test  usually  fails  unless  100  or  200  c.c,  or  even  a  larger  volume  of  wine  is  takea 
for  examination.  Hence,  Medicus  recommended  that  only  50  c.c.  of  a  wine  should  b9 
employed  in  seeking  for  added  salicyHc  acid,  and  his  proposal  has  been  officially 
adopted  in  Germany.  This  method  (extraction  with  equal  volumes  of  ether  an<S. 
petroleum  spirit)  will  indicate  as  little  added  salicylic  acid  as  0.5  gramme  per  hec^4^^ 
litre,  i.e.,  0-25  milligramme  per  50  c.c. 

Mastbaum  has  attempted  to  discover  whether  Medicus'  substance  is  actt 
salicylic  acid,  or  whether,  as  Simon  has  suggested,  it  may  be  iBop)TOtriiaric 
(Coinpt  lUmh,  1000,  exxxL,  618J.  A  Torres  Vedras  wine  was  taken  which  wa^ 
represented  by  the  Tony-Garcin  test  to  contain  09  milligramme  of  "  salicylic  acid* 
per  litre.  Five  litres  were  concentrated  to  500  o.c.  and  extracted  with  ether  anc 
petroleum  spirit.  Water  was  added,  the  volatile  solvents  removed,  and  the  aqueoa^ 
liquid  treated  with  chloroform.  From  the  latter  a  yellowish  crystalline  mass  wi 
obtained,  which  was  dissolved  iu  hot  water,  decolorized  with  animal  charcoal,  aac^ 
filtered.  The  filtrate  was  extracted  once  with  chloroform,  afterwards  with  etheir'- 
These  solutions,  and  especially  the  ether,  yielded  white  needles  which  melted  sharp]; 
at  155"  C,  sublimed  above  that  temperature,  and  when  they  were  dissolved  in 
gave  the  ferric  chloride  reaction  strongly,  also  the  Millon-Lintner  test  (Analt! 
1900,  XXV,,  "274),  and  Jorissen's  reaction  with  sodium  nitrite,  etc.  The  yield  was 
large  enough  to  determine  the  molecular  weight  and  other  constants,  but  there 
no  doubt  tliat  the  body  is  true  salicylic  acid,  more  particularly  since  some  wir 
the  violet  test  more  strongly  after  heating  on  the  water-bath  with  1  percent,  su, 
acid  than  they  do  origiually.  F.  H. 
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A  New  Teat  for  Sugar.     T.  Sollmann.     (Ceniralbl.  Physiol,  1901,  xv.,  35; 

through  C^iem.  Zeii.  Hep.,  1901,  lo7.)— The  reagent  is  a  variant  of  Fehling's 
eolation,  prepared  by  mixing  50  c.c.  of  10  per  cent.  Bodinm  carbonate  and  60  &c. 
of  0  per  cent.  Rochelle  salt  with  10  c.c.  of  1  per  cent,  cobalt  nitrate  or  nickel 
eolpbate.  With  nickel  the  reagent  ie  apple-green ;  heated  to  boiling,  and  a 
little  dextrose  solution  added,  it  gives  a  pale  to  canary-yellow  colour,  according 
to  the  proportion  of  sugar,  the  liquid  remaining  quite  clear.  The  cobalt  reagent 
is  at  first  almost  colourless^  but  in  half  an  hour  becomes  bluieh-green.  Heated 
to  the  boil  (alone),  it  turns  sky-blue,  becoming  green  again  on  cooling;  soon  ft 
precipitate  forms,  and  its  delicacy  falls  o£f.  If  dextrose  is  added  to  the  boiling  cobalt 
reagent,  the  colour  changes  through  emerald-green  to  yellow-green  and  reddish- 
brown.  Traces  of  sugar  produce  only  a  pale  green;  large  quantities  yield  a  brown 
like  iodine  solution.  These  tints  are  permanent  for  days.  The  colours  only  develop 
at  the  boihng-point.  The  tests  are  one  and  a  half  to  two  times  as  delicate  as 
those  with  copper. 

The  reactions  succeed  with  dextrose,  invert  sugar,  galactose,  and  the  sugars  pro- 
duced by  boiling  gums  witli  acids,  also  with  aldehydes  and  various  gums,  the  latter 
of  which  fail  or  give  only  a  green  colour  with  Fehling's  solution.  The  reactions  do  not 
^pear  with  saccharose,  mannite,  glycogen,  dextrin,  starch  ;  aliphatic  bodies  such  as 
Acetone,  alcohols,  acids,  and  fats  ;  aromatic  substances,  the  xanthine  group,  creatinine, 
Urea,  alkaloids,  glucosides,  amido-acids,  and  inorganic  reducing  and  oxidi/iing  agents. 
With  albuminoids  colour  changes  appear,  which,  when  typical,  are  different  from  the 

r  tints  ;  sometimes,  however,  they  resemble  them.  F.  H.  L. 


■u^ 


The  Baudoln,  Tambon,  and  Soltsion  Beactions  for  Sesam^OiL  Uta.  (Ckem, 
eil,,  1901,  ixv.,  412.)  This  article  consists  largely  of  a  historical  review  of  the 
t&adoin  reaction,  a  copious  list  of  references  to  the  literature  of  that  test  being 
Ten.  The  author  has  examined  Tambon's  test  (Analyst,  this  vol.,  p.  105),  using 
4  per  cent,  solution  of  dextrose  in  1-19  hydrochloric  acid.  This  reagent  develops 
©  colour  of  itself,  at  least  in  the  cold,  and  it  keeps  well  On  heating  (alone)  it 
dually  gives  an  orange  colour,  which,  however,  cannot  be  mistaken  for  the  sesami* 
at.  With  pure  sesame  oil  no  colour  appears  on  shaking  in  the  cold  for  half  a 
Cilnute;  on  heating,  the  pink  to  rod  colour  is  produced,  and  attains  its  maximum  in 
reo  to  five  minutes.  The  limit  of  delicacy  appears  to  be  at  2  per  cent,  of  sesam^ 
D  an  oil.  Old  or  rancid  seaamt^  gives  a  reaction  :  if  pure,  the  colour  is  red-brown  ; 
Dixed  with  other  oils,  pale  brown.  African  sesamd  yields  the  strongest  colour,  then 
jsvantine  oil,  and  finally  Indian ;  this  is  the  same  phenomenon  as  obtains  with  the 
Jwfural  test.  Spectroscopically,  the  red  Tambon  mixture  exhibits  certain  differences 
m  the  products  of  other  tests;  but  the  reaction  cannot  be  recommended  for  general 
Purposes. 

Utz  calls  attention  to  the  Soltsien  test  with  stannous  chloride.    Properly  carried 
Dot,  it  is  the  simplest,  most  certain,  and  most  delicate  of  all;  and  it  is  particularly 
aloable  when  confirmatory  evidence  of  the  presence  of  sesamu  is  required. 

F.  H.  L. 
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Apparatus  for  Determining  the  Melting-point  of  Golatin-JoIIy,  Tata,  ei 
N.  Chercheffsky.  (Chevi.  Zeit,,  1901,  xxv.,  413.) — This  apparatus  consista  of  a  250 
beaker  filled  with  pale  petroleum  oil,  and  having  a  glasB  rod  laid  acroBs  its  top.  0 
end  of  a  Z-shaped  brass  wire  is  coiled  round  the  rod,  the  other  depends  into 
liquid  with  its  horizoutal  portion  level  with  a  thermometer  bulb.  On  this  end  of 
wire  are  skewered  little  cubes  of  the  solidi&ed  gelatin  solution,  about  5  millimeta 
long,  the  jellies  being  prepared  from  equal  weights  of  gelatin  and  water.  For  gre 
accuracy  the  beaker  may  be  supported  on  cork  blocks  inside  a  water-jacket, 
tilling  the  inner  vessel  with  water  instead  of  oil,  the  melting-points  of  fats,  wax 
and  the  like  may  be  similarly  ascertained.  F.  H 


A  Now  Method  for  the  Batimation  of  Soluble  Nitrocellulose  in  Gon-ootfe 

and  Smokeless  Powder.  K.  B.  Quinan.  (Journ.  Anver.  Chem,  Soc.^  xxiii.,  268*. 
The  two  methods  now  in  use  are  the  "  ahquot  "  method,  and  the  "  residual*'  meth 
used  by  the  United  States  Government.  Tn  the  first,  about  1  gramme  of  the  di 
and  finely-divided  sample  is  treated  in  a  closed  vessel  with  250  c.c.  of  a  mixture 
two  parts  of  ether  and  one  of  alcohol.  After  all  the  soluble  matter  has  l>een  broa 
into  solution  by  shaking,  an  aliquot  part  is  transferred  into  a  small  tared  fl 
evaporated  at  G5-5'  C,  dried  at  100',  and  weighed.  This  method  gives  good  resu 
but  requires  very  careful  working. 

In  the  second  method,  1'5  grammes  of  the  sample  are  agitated  in  a  cove 
vessel  for  at  least  two  hours,  with  250  c.c.  of  the  same  mixture  of  alcohol  and  et 
the  residue  is  allowed  to  settle,  the  solution  filtered  through  a  tared  asbestos  hi 
the  residue  again  treated  with  200  c.c.  of  ether-alcohol,  the  solution  filtered,  and 
asbestos  filter  and  residue,  after  thorough  washing,  are  dried  first  at  40*  and  theo 
100",  and  weighed.  The  loss  represents  the  soluble  matter.  By  this  method  (ooi 
five  days  are  required  for  an  analysis,  rendering  it  practically  useless  for  ma 
facturers. 

In  the  author's  *'  centrifugal "  method,  1  gramme  of  the  sample  is  placed 
small  cylindrical  aluminium  vessel ;  50  c.c.  of  alcohol  are  added,  and  the  sampl 
thoroughly  stirred.  After  the  addition  of  100  c.c.  of  ether  the  whole  is  again  sti 
for  several  minutes,  the  vessel  covered  with  a  loosely  fitting  cap,  and  plaoed  in 
of  two  cups  mounted  on  the  end  of  a  horizontal  shaft,  which  can  be  rotated  i 
speed  of  about  2,000  revolutions  per  minute  by  means  of  a  vertical  driving-sfa 
The  power  necessary  for  this  is  about  \  h.-p.  In  the  other  cup  of  the  horistoi 
arm  a  second  sample  may  be  placed,  so  that  two  analyses  can  be  carried  out  ai 
same  time.  After  the  sample  has  been  agitated  for  about  ten  or  twelve  minutes 
aluminium  vessel  is  removed  from  the  cup,  when  it  will  be  found  that  the  insoli 
matter  has  settled  completely  at  the  bottom  of  the  vessel.  Almost  the  whole  of 
clear  liquid  can  now  be  drawn  off  by  means  of  a  vacuum  pipette  provided  with 
stopcocks  in  its  lower  and  upper  titems  ;  the  pipette  is  exhausted  before  use,  and  \ 
its  stopcocks  are  closed  ;  the  lower  stem  is  then  immersed  in  the  solution,  and 
lower  sto^xsock  opened,  when  the  liquid  will  enter  the  pipette.  To  the  resi^idual  H 
15  CO.  of  Bolutiou  in  the  aluminium  vessel  50  to  75  c.c.  of  fresh  ether-alcohol 
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sd(led,  the  whole  is  stirred  and  again  revolved  in  the  centrifugal  machine,  and  the 
liquid  removed  as  before.  This  process  is  repeated  until  all  the  soluble  matter  has 
been  ramoved^  which  can  usually  be  done  in  seven  or  eight  washings,  though  samples 
containing  much  insoluble  matter  may  require  twelve  or  more  washings.  The 
insoluble  matter  is  then  transferred  to  a  Gooch  crucil>le  and  dried  at  100°,  or  dried 
directly  in  the  aluminium  vessel,  and  weighed. 

Exclusive  of  the  time  required  for  drying,  an  analysis  can  be  completed  by  this 
method  in  from  one  to  two  hours,  as  each  successive  extraction  requires  a  shorter 
time  in  the  centrifugal  machine,  since  the  viscosity  of  the  solution  decreases  each 
time.    The  results  obtained  agree  well  with  those  given  by  the  **  aliquot  "  method. 

A.  G.  L. 


I 


INORGANIC    ANALYSIS. 

The  Measurement  of  Gold  and  Silver  Buttons  in  Quantitative  Blowpipe 

'Assays.     Joseph   W.  Richards.     {Journ.  Ariicr,  Chevu   Soc.y  xxiii.,  203.)— Beside 

&ctual  inaccuracies  in  construction,  the  Plattner  ivory  scale  possesses  several  defects, 

chief  amongst  which  is  the  difficulty  of  getting  the  round  buttons  to  the  right  spot 

on  the  flat  surface  of  the  scale.     To  remedy  this,  the  author  has  contrived  a  scale 

iJcasLSting  of  two  perfectly  straight  aluminium  edges  lying  on  a  flat  surface,  touching 

each  other  at  one  end,  and  held  apart  at  the  other  by  a  set-screw,  so  that  the  point 

100  on  the  scale  indicates  a  separation  of  1  millimetre.     In  using  the  scale,  the 

button  is  put  into  the  groove,  the  scale  inclined,  and  tapped  uutil  the  button  wedges 

itself   in.     Since  the   buttons  are   not  perfectly  spherical,   the   highest  of    several 

readings  should  be  taken  as  the  true  horizontal  diameter.     In  order  to  render  them 

more  uniform   in   shape,    the   cupelled   buttons   are    remelted   on   charcoal  before 

measuring,  as  recommended  by  V.  Goldschmidt.     One  of  the  metal  strips  is  pressed 

against  the  set-screw  by  a  small  spring  which  allows  it  to  be  pushed  back,  thus 

facilitating  the  removal  of  buttons  and  cleaning  of  the  scale. 

If  the  buttons  consist  only  of  gold  or  of  silver,  their  weight  may  be  obtained 
directly  from  a  table  given  in  the  paper.  If  both  gold  and  silver  are  present,  the 
dfitarmiDatiou  of  silver  is  greatly  simplified  by  the  use  of  the  case  of  standard  alloys 
designed  by  Goldschmidt.  In  the  first  place  the  button  is  measured,  and  its  volume 
obtained  from  the  table.  It  is  then  flattened  out  and  compared  with  the  standard 
alloys,  under  a  lens,  by  diffused  daylight.  The  percentage  of  silver  is  thus  deter- 
tained  approximately.  The  specific  gravity  of  the  alloy  is  then  obtained  from  a 
table  also  given  in  the  paper,  and,  on  multiplying  the  volume  by  this,  the  weight  of 
the  original  button  is  obtained,  from  which  the  weight  of  gold  and  silver  can  be  found. 
This  method  cannot  be  applied  to  buttons  containing  more  than  50  per  cent,  of 
fiUver,  since  all  these  alloys  are  silver- white.  In  this  case  the  best  plan  is  to  measure 
the  button  and  obtain  its  volume  from  the  table,  then  replace  it  on  charcoal,  and  beat 
intensely  in  the  oxidizing  flame,  when  the  silver  will  slowly  volatilize.  As  soon  aa 
the  button  has  a  pronounced  yellow  colour,  which  will  be  the  case  after  one  to  five 
'Sautes,  it  is  again  measured,  flattened  out,  and  compared  with  the  standard  alloys. 
The  veight  of  gold  present  may  then  be  found  ^as  before,  and  on  taking  the  volume 
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corresponding  to  this  weight  from  the  volume  of  original  button,  the  volume  of 
silver  present  is  obtained,  from  which  its  weight  may  be  calculated.  Another  method 
consists  in  melting  the  original  button  with  a  button  of  pure  gold  of  about  the  same 
(known)  diameter.  The  button  obtained  is  measured,  compared  with  the  standard 
buttons,  and  the  weights  of  silver  and  gold  obtained  as  before.  The  weight  of  gold 
added  is  then  subtracted  from  the  total  weight  of  gold,  and  the  remainder  gives  tbt 
weight  of  gold  in  the  assay.  All  these  methods  are  based  on  the  fact,  which  bai 
been  experimentally  verified,  that  gold  and  silver  neither  expand  nor  coutraot  OD 
alloying  with  each  other.  A.  G.  L. 

SBtlmation  of  Zino  with  Iodine  Solution.  P.  Knaps.  {Client,  ZeiU^  1901 
XXV.,  539.) — In  acetic  acid  solution,  zinc  sulphide  reacts  quantitatively  with  iodi&e 
to  form  zinc  iodide  and  sulphur.  But  in  solutions  containing  more  than  005  gramnrt 
per  200  o.c.  of  water,  part  of  the  sulphide  and  the  liberated  sulphur  cohere,  wd 
prevent  the  completion  of  the  decomposition.  This,  however,  can  be  avoided  by 
producing  within  the  liquid  some  indifferent  precipitate  such  as  barium  aulphsie. 
which  iodine  does  not  attack.  The  original  zinc  solution  is  treated  with  10  c.c.  (lor 
every  0*05  gramme  of  zinc)  of  a  solution  of  150  grammes  of  crystallized  barium  chloride 
per  litre,  and  an  eqaal  volume  of  a  solution  of  200  grammes  of  cr>*stalline  sodinm 
sulphate  per  litre  is  added.  The  zinc  is  then  thrown  down  with  sulphuretted  hydrogen. 
the  excess  of  the  gas  is  driven  off  by  sharp  boiling  till  a  lead  paper  is  no  longer  die 
coloored  by  the  vapours,  the  liquid  is  cooled,  excess  of  standard  iodine  is  run  in,  shaken 
for  a  minute  or  two,  and  the  whole  titrated,  as  it  is,  with  thiosulphate.  ReasonaW*: 
amounts  of  manganese  salts  do  not  interfere  ;  nitrates  must  be  absent.  The  result? 
quoted  appear  satisfactory,  even  in  presence  of  manganese.  F.  H.  L. 


Detection  of  Indium.     P.  Kley.    (Chem.  Ztit.,  1901,  xxv.,  563.)— The  be*t 
Bubetance  for  the  detection  of  indium  is  the  double  chloride  of  that  metal  wiilj 
rubidium,  which  is  produced  by  adding  a  crystal  of  rubidium  chloride  to  a  solution 
of  indium  hydroxide  in  strong  hydrochloric  acid.     The  crystals  appear  as  coloarleff 
ootahedra  which  polarize  light  and  belong  to  the  rhombic  system ;  they  measOi* 
10  to  70  /I.     The  limit  of  delicacy  of  the   reaction   is   at   0-(HX»24   milligramme    <>* 
indium.     By  employing  cfl>8ium  chloride  instead  of  rubidium  chloride,  the  test    ** 
ten  times  more  delicate,  but  the  crystals  are  so  small  as  to  be  difficult  of  reoognltii 
Indium   can   be  separated   from    other  metals   by  treatment  with   ammonia; 
hydroxide  adheres  to  the  microscope  object  glass,  and  can  be  washed  with  ammof^^ 
and  water  till  the  rest  of  the  zinc,  cadmium,  etc.,  ia  removed.     Neither  aluminit**^ 
nor  zinc  affects  the  process.     If  50  per  cent,  of  zinc  is  mixed  with  the  indium,  t.t>« 
precipitation  with  ammonia  is  not  necessary ;  but  if  the  indium  is  accompanied   ^f 
large  amounts  of  trivalent  metals,  the  hquid  should  be  treated  with  ammonia, 
indium  hydroxide  dissolved  in  ammonium  carbonate,  and  then  thrown  down 
oxalic  acid.    When,  however,  the  quantity  of  indium  ia  extremely  minute,  the 
chloride  reaction   is  bettor;  but  all  ammonia,  and  as  much   ammoniurn  ebl< 
as  possible,  should  be   removed  by  heating,  or  the  crystals  will   be  very 
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chloride  yields  a  double  salt  with  indium   chloride  as  rubidium   and 

The  ammonium  compound  is  readily  soluble  in  hydrochloric  acid,  like 

m  compound. 

shas  recently  recommended  a  micro-cbeuiical  test  for  indium  based  on  the 

ctesium-iadium  alum.     Even  in  strong  solutions  indium  sulphate  with 

huric  acid  yields  the  above-mentioned  double  chloride  when  ciesium 

dded.     The  reaction  succeeds  under  similar  conditions  if  cieelum  nitrate 

but  it  is  useless  in  presence  of  aluminium.     Kley  has  not  been  able  to 

action  with  ammonium  mercuric  thiocyanate.  also  mentioned  by  Huysse, 

ly  coDcentrated  solutions.     Hitherto  this  reaction  has  only  been  known 

th  divalent  metals.     Huysse's  description  reads  like  that  of  the  corre- 

Dc  salt ;  and  as  indium  Is  recovered  from  zinoduat^  it  seems  possible  that 

cause  of  the  reaction.     Huysse's  oxalate  test  only  works  in  ammoniacal 

^d  is  valueless  when  but  little  indium  is  present.  F.  II.  L. 


hetric  Eslimatioa  of  Chromium  in  Chrome  Mordants.     B.  Hartmann. 
,,  1001,  xsv.,  5tM.) — ^About  1  gramme  of  the  chrome  acetate  liquor  (of  '■ll 
diluted  with  10  or  15  c.c.  of  water,  and  in   a  1-litre  porcelain  basin  is 
In  strong  sodium  hydroxide  till  the  precipitate  redissolves.    At  the  tempera- 
water-bath  sodium  peroxide  is  next  added  until  the  liquid  is  pure  yellow. 
rvaporated  to  dr^Tiess  in  order  to  destroy  traces  of  peroxides,  dissolved  in 
^ater,  made  acid  with  dilute  sulphuric  acid,  and  mixed  with  bO  c.c.  of 
ferrous  ammonium  sulphate.     Finally  the  solution  is  diluted  to  1  litre, 
3  with  permanganate  till  the  green  colour  changes  to  a  dirty  violet.     At 
m   prescribed,    the   end-point   is   quite    sharp.      Acetate    prepared    from 
\  and  molasses,  starch,  etc.,  must  first  be  freed  from  reducing  matter  by 
jtric  acid  or  hydrochloric  acid  and  chlorate,  then  converted  into  sulphate 
The  organic  matter  in  commercial  acetate  reacts  with  permanganate,  and 
amount  of  chromium  oxide  to  appear  a  httlo  too  low,  but  the  error  is 
o  0*09  per  cent.,  and  for  commercial  work  may  be  ignored.     The  results 
satisfactory.  F.  H.  L. 

le  Quantitative  Freoipitation  of  Metals  by  Organic  Bases.  W.  Herz, 
!|^.  Chevi.,  xxvii.,  310.) — In  pursuing  bis  experiments  on  the  precipitation  of 
organic  bases  possessing  high  dissociation  constants  {^cit.  anorg.  Chcvu^ 
fid  347),  the  author  found  that  copper  could  be  quantitatively  precipitated 
a  solution  of  guanidine  or  piperidine  to  the  solutiou  of  the  copper  salt, 
hriuing  for  a  short  time,  filtering  the  precipitate,  and  igniting  as  usual  to 
piesium  and  zinc  were  also  completely  precipitated  from  solutions  of  their 
y  the  addition  of  a  solution  of  piperidine,  and  allowing  to  stand  for  some 
\  filtering,  but  a  little  ^n(OH)^,  is  apt  to  go  through  the  hher,  leaiUug  to 

In  each  case  the  result  of  only  one  experiment  is  given. 
k£ine  cannot  be  employed,  as  its  dissociation  constant  is  too  small  (00064). 
ruary  ammonium  bases,   e.g.,    tetramethyl-ammonium    hydioxide,   which 
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pofiBess  high  dissociation  constants  (0"211),  also  precipitate  magnesium,  copper,  and 
zinc  salts  completely,  ijut  the  precipitates  are  eo  gelatinous  that  it  is  aln]08t  im- 
possible to  wash  them  completely,  and  consequently  the  results  obtained  are  too  high. 

A.  G.  L. 

Analysis  of  Cement.    O.  H.  Klein  and  S.  F.  Feckman.    {Journ.  Soc.  Ch$t 
Ltd.,  1901,  539.) — The  sample  for  analysis  should  not  be  pulverized,  hut  should 
exactly  like  the  sample  submitted  to  physical  tests.     Five  grammes  are  weighed  oi 
and  gradually  introduced  into  250  o.c.  of  not  stronger  than  10  per  cent,  hydrochloric 
acid  in  such  a  manner  as  to  avoid  any  appreciable  rise  in  temperature.    The  solutioi 
should  be  vigorously  stirred  at  intervals  for  half  an  hour.     The  residue  oonsisu 
unburnt  fuel   and   ashes.     It   is   separated   and   weighed.     The  filtered  solution 
evaporated  to  dryness,  drenched  with  concentrated  hydrochloric  acid,  taken  up 
water,  the  "  soluble  silica  "  filtered  off^  dried  and  ignited.     The  filtrate  is  made  up 
1  litre,  and  two  portions  of  100  c.c.  each  are  precipitated  with  ammonia.     The  pi 
oipitate   is  filtered   off,  redissolved   in   hydrochloric   acid,  and   reprecipitated  wil 
ammonia.     In  the  filtrate  lime  is  precipitated  as  oxalate.    Magnesia  is  next  separat 
The  sulphur  may  be  determined  either  in  the  filtrate  from  the  magnesia,  or  better 
the  original  solution.    The  only  other  determination  the  authors  make  is  the  loss 
ignition.    The  "  soluble  sihca,"  the  alumina  and  iron  oxide  and  the  lime,  whit 
together  constitute  the  "  true  cement,"  should  amount  to  about  90  per  cent.     Ti 
'*  insoluble  in  10  per  cent.  HCl "  in  good  cements  amounts  to  3  to  5  per  cent.,  and 
considered  by  the  authors  to  be  very  harmful.    The  other  impurities  they  consider 
l>e  comparatively  harmless.  A.  M. 

Estimation   of  Citrate-soluble  Phosphorio  Acid  in  Thomas  Heal   by 
Molybdate  Method.     O.  Foerster.     {Chcm.  Zeil.,  1901,  xxv.,    121.)— According 
Wagner's  directions,  the  citric  acid  solution  of  the  phosphoric  acid  must  be  pi 
for  ten  to  fifteen  minutes  in  a  water-bath  heated  to  between  80'  and  96'  C. 
adding  the  ammonium  molybdate ;  and  the  yellow  precipitate  must  be  quickly  ai 
entirely  soluble   in  2  per   cent,  ammonia.     These   two   regulations   are  somowl 
antagonistic;  if  the  bath  is  maintained  at  the  temperature  quoted,  complete  sol 
bilily  is  but  seldom  attained.     It  is  better  to  put  the  beaker  in  a  water-bath  whii 
has  been  heated  to  80^  C,  allovdng  the  temperature  to  fall  naturally  during  the 
or  fifteen  minutes'  immersion,  for  in  that  way  precipitation  of  silica  is  rvdnced 
an  insignificant  amount.     Even  a  temperature  of  60^  C.  is  suilicieut  to  throw  Jowi 
all  the  phosphoric  acid. 

The  quantity  of  silica  precipitated  from  the  aame  sample  at  the  same  torn] 
ture  is  not  always  tlie  same,  but  varies  for  reasons  which  have  not  yet  been  ex] 
A  thorough  investigation  of  the  effect  of  temperature  on  the  molybdate  process  woul< 
be  very  welcome.  F.  H.  h. 
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THE  INCUBATOR  TEST  FOR  SEWAGE  EFFLUENTS. 

By  F.  Walws  Stoddabt,  F.I.C. 

The  incubator  test  stands  alone  amongst  the  various  means  devised  for  determining 
the  quality  of  a  sewage  et)^uent»  in  that  it  a£Fords  a  direct  and  oonclunive  proof  of 
oonformity,  or  the  reverse,  with  the  requirements  of  the  Rivers  Pollution  and  Public 
Health  Acts.  OfTences  against  these  Acts,  with  the  exception  of  the  improper 
deposition  of  solids,  are  the  result  of  putrefactive  changes.  The  ordinary  analysis  of 
an  etlluent  and  its  relation  to  dissolved  oxygen  afford  valuable  but  only  indirect 
evidence  of  its  liability  to  putrefaction,  the  deductions  drawn  from  the  analytical  data 
being  farther  baaed  upon  premises  not  universally  accepted,  whilst  the  analysis  itself 
is  far  too  cumbrous  a  performance  to  apply  sufficiently  often  to  give  a  reliable  insight 
into  the  character  of  so  variable  a  liquid  as  sewage  effluents  commonly  are;  the 
incubator  teat,  on  the  other  hand,  goes  at  once  to  the  root  of  the  matter,  can  be 
applied  to  any  reasonable  number  of  samples,  and  gives  results  which  require  no 
further  elaboration. 

The  method  of  carrying  out  this  test  is  thus  descril>ed  in  the  *'  Experts'  Report 
on  Treatment  of  Manchester  Sewage  ":  "  A  determination  is  first  made  of  the  oxygen 
absorbed  from  potassium  permanganate  by  the  sample  in  three  minutes.  A  bottle  is 
then  completely  filled  with  the  sample,  and  placed  in  the  incubator  ac  80"^  F.  for  six 
or  seven  days.  The  three  minutes'  oxygen  absorption  is  then  again  determined.  If 
any  putrefaction  has  taken  place,  the  oxygen  absorbed  in  three  minutes  will  exhibit 
a  decided  increase  in  amount  owing  to  the  more  ready  oxidizability  of  the  products 
of  putrefaction,  such  as  sulphuretted  hydrogen,  etc.  On  the  other  hand,  if  the  sample 
keeps  sweet,  the  three  minutes*  oxygen  absorption  remains  practically  unchanged 
after  incubation,  or  there  vnU.  be  a  slight  decrease  owing  to  shght  oxidation  of  the 
impariiiea  which  has  taken  place  during  the  period  of  incubation  at  the  expense  of 
the  nitrate  or  dissolved  air  present  in  the  sample. 

The  test  under  these  conditions  is  not  entirely  satisfactory,  and  does  not 
'i  with  sufficient  sharpness  between  good  and  bad  effluents,  as  may  be  seen 
-.ti  to  the  Manchester  report,  in  which  the  increase  in  oxygen  absorption  by 
uoBltered  tank  effluent  rarely  reaches  50  per  cent.,  and  even  the  orade  sewage  oooa- 
Monally  shows  complete  stability. 

With  the  view  of  improving  this  test,  and  reducing^  if  possible,  the  length  of 
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incubation,  I  have  carried  out  a  number  of  experiments  with  sewag  ^ 
various  kindfl,  and,  chiefly  by  raising  the  temperabare  of  incubation,  have  sucoe 
in  ao  far  omphasi^ing  the  distinction  between  putreBoible  and  imputrescible  liquU 
to  have  arrived  at  a  test  which  might  well  be  adopted  in  connection  with  any  it 
legielative  measures.  The  liquid  to  be  tested  should  be  euclosed  in  well-atopf 
bottles,  which  should  bo  quite  full.  Mercury  valves  are  objectionable,  as  the  mer 
is  attacked  and  fixes  au  appreciable  amount  of  the  sulphides  formed  in  putrefac 
The  incubating  temperature  should  be  37 '  C,  when  much  more  active  chan><es 
ensue  than  at  27^'  C,  resulting  in  a  much  more  copious  production  of  redtj 
bodies.  The  bottle  should  be  well  shaken  before  the  measured  quantity  is  takei 
the  estimation  of  absorbed  oxygen. 

With  unfiltered  tank  effluent  a  marked  increase  in  absorption  is  noted  after  I 
days,  but  the  change  is  much  more  pronounced  at  the  end  of  a  week,  and 
for  a  considerably  longer  period. 

It  is  found  that  the  formation  of  sulphide  runs  parallel  with,  and  is  no  douhi 
chief  cause  of,  the  increase  in  oxygen  absorption ;  this  being  so,  the  test  may  be 
further  simpliljed  by  substituting  the  addition  of  lead  solution  for  the  permanga 
f^roccsa,  and,  if  necessary,  a  colorimetric  estimation  may  he  made,  for  which  pur 
a  solution  of  lead  chloride  will  be  found  to  be  preferable  to  the  usual  acetate, 
sdi  practical  purposes,  however,  a  visible  darkening  on  addition  of  the  Lead  test  | 
incubation  for  from  three  to  six  daya  is  all  that,  is  required,  and  this  is  the  for] 
criterion  I  should  suggest  for  official  purposes  ;  anyetHuent  that  will  give  evideui 
putrescibility  under  the  current  test  will  be  readily  detected  in  this  way.  Indeed 
modified  test  is,  if  anything,  too  severe,  and  will  he  found  to  condemn  many  elDu 
which  comply  with  the  usual  standards  ;  aa,  however,  it  is  now  possible  by  moi 
methods  to  ooutinuously  convert  sewage  into  a  liquid  capable  of  passing  the  mod 
test  at  a  single  uxpendituro  of  a  few  shillings  per  head  of  population, 
injustice  would  be  inflicted  by  its  adoption. 

The  following  table  illustrates  the  applicatiou  of  this  test  to  unflltered  pi 
tion  and  septic  eflluents  : 


Imoubatob  Test. 

Three  Minutes'  Oxygen  Absorption  of  UnfilUred  Precipitation  and  Septic  E} 
be/ore  and  after  Ittcubation  at  37^  C.  in  full  Bottlee. 


Length  of       ^ 
lucutMUonln     I  Freali.         I. 


PrrcipiUtion  i  i  . 

«fflu«nt      ...    0?M  '  0700  I  0-727  I  0-952    I'SO      1-40      l-45«    lliS4  ,  1*638  I  1-98      1 


erewe 


Septic  effluent        0*500 
Percentage  in- 
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Tbo  formation  of  Bulpbide  as  indicated  by  the  lead  test  is  exactly  parallel  with 
the  oxygen  absorption. 

It  would  be  anticipated  on  theoretical  grounds  that  the  septic  product  would  be 
I  more  putrescibte  and  offensive  liquid  than  the  precipitation  effluent,  and  that  if 
'""'■  -'nt  were  limited  to  tank  operations,  as  is  even  now  sometimes  suggested, 
u  purificatiou  would  be  more  eilective  than  septic  action  alone.  It  is  interest- 
ing to  note  the  more  copious  and  rapid  production  of  oxidizable  (and  offensive)  bodies 
the  muob  weaker  septic  ertluent  in  the  above  table,  a  change  which,  however, 

»Dtft  marked  advantages  where  the  tank  product  is  applied  to  the  aerating  filter 
WW  aaiversally  recommended. 


COMPOUND  TINCTURE  OF  BENZOIN. 


Bv  Alfred   Hill,  M.D.,  F.I.C.,  and  J.  F.  Livbbseeoe,  F.I.C,  Ph.C. 

British  Pharmacopoiia  of  IH9H  orders  that  compound  tincture  of  benzoin  shall 
ropared  from   benzoin,  prepared  storax,  balsam  of  tolu,   Socotrine  aloes,  and 
W  per  cent,  alcohol. 

Betuoin. — The  requirement  of  the  Pharmacopoeia  is  that  benzoin  shall  be 
"llmoflt  entirely  soluble  in  alcohol  (90  per  cent.)."  The  best  quality  of  beuzoin  is 
Si&in.  and,  according  to  Dieterich  {Chemist  and  Druggist,  November,  189H),  from 
100  per  cent,  is  soluble  in  alcohol,  Sumatra  benzoin  contains  from  71  to 
per  cent,  of  insoluble  matter  (Evans,  Pharmaceutical  Journal,  May.  Irt98  ;  Die- 
^nch,  Hel/enberger  Annalcn).  The  editor  of  the  Pharmacopceia,  in  his  1898  Report, 
'vmarks  : 

"For  official  use  practically  no  such  insoluble  matter  is  permissible;  benzoin 
Qiuitt  be  *  almost  entirely  soluble/     Until  it  has  been  shown  that  the  bark,  etc.,  has 
with  harmful  soluble  matter  to  the  alcohol   used  in  preparing  the  official 
id  tincture,  benzoin  cootaining  the  usual  varying  proportions  of  bark  (1  to 
per  cent.)  may  be  employed,  but   allowance  must,  of  course,  be   made  for   the 
table  matter,  so  that  1  pint  of  the  ot^icial  tincture  shall  bo  prepared  from  'i  ounces 
i^m,  and  not  from  2  ounces  of  benzoin  and  bark." 

Twelve  samples  of  Sumatra  benzoin  examined  by  Dieterich  lost  from  4  6   to 
'^percent.  by  drying  at  100''  C.     A  single  sample  examined  by  us,  after  solution 
Qiltchol,  lost  4*6  per  cent,  of  its  weight  on  drying  in  the  water-oven. 

From  the  above  results  it  seems  reasonable  to  expect  that  in  the  preparation  of 
^imcture  100  parts  of  oflQoial  benzoin  should  yield  soluble  matter  ecjuivalent  to  at 
l*Mtt5  parts  of  dry  extract,  allowing  a  loss  of  15  per  cent,  of  insoluble  and  volatile 
oiuter. 

Storax. — C'nide  storax  contains  from  1*4  to  7'3  per  cent,  of  matter  insoluble  in 
alcohol,  and  from  19'l3  to  41  per  cent,  of  water  (Dieterich,  Pharm,  Central,  40,  427). 
The  Pharmacopoeia  preparation  is  obtained  from  this  "  by  solution  in  ethylio  alcohol, 
^tnuiciQ.  and  tivaporation  of  the  solvent."     It  is  ofiloially  rotjuirod  to  give  off  no 
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moiatare  on  beating  in  a  test-tube.  Eight  samples  of  prepared  storax  ex&xntaed 
Dieterich  lost  from  5  1  to  12*6  per  cent,  by  drying  at  100°  C.  He  oonaiders  that 
moisture  should  not  exceed  8  per  cent.  {CheiniU  arid  DruggUt,  July,  1H1>8). 
United  States  Pharmacopoeia  requires  that  storax,  after  solution  in  alcohol 
evaporation  of  the  solvent,  shall  yield  at  least  70  per  cent,  of  solid  residue.  As 
British  PharmELcopa-ia  article  has  been  purified,  probably  80  percent,  of  it  will  app 
as  dry  extract  when  used  for  the  tincture. 

BaUavi  of  Tohi. — The  British  PharmacopoBia  requires  that  it  shall  be  aolubl 
alcohol.     Five  samples  examined  by  Dieterich  conformed  with  this  requirement, 
sample  examined  by  us  after  solution  in  alcohol  lost  6*2  per  cent,  of  its  weight 
drying  at  100'  C.     Probably  an  allowance  of  10  per  cent,  for  volatile  matter  woi 
be  sufficient. 

Svrotrinc  Aloes. — The  Pharmacopoeia  requires  this  drug  to  be  almost  enti 
soluble  in  45  per  cent,  alcohol.  Hager  (ANAnvsx,  x.  95)  states  that  it  is  complete 
soluble  in  80  per  cent,  alcohol,  but  only  partially  in  90  per  cent  When  a  gramms 
Socotrine  aloes  was  treated  with  50  c.c.  of  '.H>  per  ceut.  alcohol,  as  in  making  t 
tincture,  and  filtered,  we  found  that  the  filtrate,  after  evaporation  of  the  solvent 
drying  in  the  water-oven  for  three  hours,  yielded  97  per  cent  of  the  weight  token 
the  form  of  dry  extract.  Probably,  therefore,  an  allowance  of  10  per  cent 
insoluble  and  volatile  matter  is  ampla 

Quantity  of  Extract  in  Oie  Tincture, — In  the  following  table  the  quantities  of  i 
ingredients  ordered  by  the  Pharmacopoeia  for  1  litre  of  the  tincture  are  given,  and 
the  use  of  the  standards  given  above  the  amount  of  the  solid  extract  which  sho' 
be  yielded  by  each  is  calculated  : 


QoAiititiea  given  by  the  PluuinacopcEi&. 


Gnuniues. 

Benzoin     ... 

...  100 

Prepared  storax 

...     75 

Balsam  of  coin 

...     25 

Socutnue  aloes 

...     18-3 

Par  litre 


218-8 


Amoimt  of  £x(raet  In 

Drag. 

TiDotnte. 

Per  Ont. 

Qnunme" 

85 

85 

80 

fiO 

90 

220 

90 

160 

184 


We  think  that  the  above  statement  justifies  the  adoption  of  a  staudart 
liBO grammes  per  litre  as  a  reasonable  one.  It  must  be  remembered  that  deficio 
in  one  drug  may  be  compensated  by  the  good  quality  of  the  others.  A  tine 
prepared  by  us  without  any  special  atteutiou  being  given  to  the  quality  of  the  dl 
contained  182  grammes  of  solid  extract  per  litre.  The  extract  was  determia 
evaporating  5  c.c.  of  the  tincture  to  dryness  on  the  water-bath  in  a  GerfnAn- 
dish  3  inches  in  diameter,  with  a  flat  bottom,  and  drying  the  residue  chreo  hoot 
the  water-oven. 

Twenty-five  samples  of  oompound  tinotore  of  benzoin  pnrchssud  onicially  by 
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Birmiugbaui  Food  and  Drugs  Inspector  during  the  last  two  years  yielded  the  follow- 
iog  amounts  of  solid  extract : 


Gramniea  Solid  Kxtriwt  Per  Litre. 
201 
180  to  187 
174  to  17y 
169 
168 
147 
116 


Number  of  Sunpl 
1 

IS 
7 
1 
1 
1 
1 


(Vendor  was  Bned  £5) 
(Vendor  was  fined  £20) 


The  average  of  the  whole  of  the  samples  is  176  grammes  of  solid  extract  per 
litre,  or,  it  the  two  obviously  adulterated  ones  be  omitted,  luO  grammes.  The 
sample  with  l>0.s  grammes  was  passed  as  of  low  quality.  Probably  160  grammes 
may  be  taken  as  the  minimum  limit  for  tincture  of  benzoin. 

The  t^tandard  of  ISO  grammes  per  litre  is  advocated  by  Moor  and  V riest  {ChefnUt 
and  Drtujgisl^  'Iiily,  1900).  A  sample  prepared  by  Seyler  (Report  to  the  Glamorgan 
County  Council,  1H07)  yielded  175  grammes.  Merson,  in  a  paper  read  this  year  before 
the  Pharmaceutical  !>ociety,  states  that  as  a  result  of  eight  experiments,  using  all  grades 
both  of  ben/oin  and  storax,  he  considered  not  less  than  170  to  IKO  grammes  of  solids 
per  litre  should  bo  present.  His  mean  result  wan  178  grammes.  Ho  points  out  that 
if  storax  is  used,  instead  of  the  ot&cial  prepared  storax^  less  than  160  grammes  may 
bo  present  even  if  good  Siam  ben^^oin  is  used,  and  that  a  tincture  prepared  with  a 
moderate  Sumatra  benzoin  and  prepared  storax  gave  lSl-5  grammes  of  solid  matter 
per  litre  {Phdmuiceutical  Journal^  February  '23).  At  the  recent  meeting  of  the 
Brjciah  rhannaoeutical  Conference,  H.  Whippell  Gadd  stated  that  if  the  extractive 
'4llB  much  below  ]sO  grammes  per  litre,  it  is  evident  that  an  inferior  benzoin  or 
•torax,  or  both,  have  been  used.  F.  W.  Fletcher  {Chemist  and  Druggist,  January, 
1901) gives  16'H  grammes  as  the  '^ percentage  of  solid  residue."  If  by  "percentage" 
be  means  grammes  per  100  c.c.  the  result  is  very  low  for  a  standard  tincture,  but  if 
It  is  a  true  percentage,  as  the  specific  gravity  of  the  tincture  is  given  as  0*892,  it  will 
^fidioaie  177  grammes  per  litre. 

Sji€ctfic  (rravitij  of  the  Ttncture. — The  specific  gravity  of  the  tincture  prepared 
^y  tia  was  0  S9G  at  60"^  C.  The  specific  gravities  of  the  twenty-five  official  samples 
*®*^  as  follow? : 


specific  Grrt%itv  nt  «0^  F. 

Nomber  of  SMiiwlefl. 

O-'.)0{i.()'<K)4 

3 

0-90:^o-*i00 

8 

0-HiJ0-0'HH3 

9 

0*H1»3 

% 

0*891 

1 

0*««6 

1      (Vendor  was  fined  £5) 

'              0-880 

1     (Vendor  was  fined  £30) 

thtt  next  table  are  given  various  published  specific  gravities  of  the  1^98  com- 
^Vand  ijnttiire  of  ben/.oiu. 
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Specific  Gravity. 

0-893 

0-894 

0-900 

0'902-0'907 


0-890-0-900 

0*890-0-900 

0-892 

0-8983 


Reference, 

J.  C.  Umney.     Chemist  and  Unujijisi^  April,  1898. 

J.  Atttield.     Report  on  Phartnacopccia  for  1898. 

J.  Barclay.     Chemist  and  Dnojgist,  Deoeraber,  1898. 

('*  Allowance  mafln  for  insoluble  matter  in  the  benzoin  to  accord 
with  the  British  Phannacopceia  monograph,  otherwise  tin<^ 
ture  is  lighter.")  Holtbouse  and  Harvey.  Chenu^i  W^ 
Druggist,  July,  1900. 

Moor  and  Priest.     Cheiimt  and  Dntggisl,  July,  1901. 

Year- Book  of  Pharmacy,  1900. 

F.  W.  Fletcher.     Chemist  and  Druggist,  January,  1901. 

Meraon.     PJiarmaceutical  Journal^  February,  1901. 


The  foregoing  results  are  of  consideralile  importance,  in  view  of  a  case  which  hi 
come  before  the  magistrateH  at  Birmingham.     A  sample  of  Pharmacop(£iaI  tiuoti 
of  benzoin  purchased   under   the   Sale   of    Food   and    Drugs   Act   showed  in   ti 
determinations  a  specific  gravity  of  0*8840  and  08846,  and  Hfi  and  147  grammes 
litre.     A  certificate  was  given  by  the  l^iblic  Analyst  to  the  effect   that  the  saiuj 
contained  only  82  per  cent,  of   the  quantity  of  solid  matter  ordinarily  present  ii 
tincture  of  benzoin.     The  inspector's  sample  having  been  referred  to  the  chemists 
the  Government  Laboratory,  a  report  was  received  from  them  staling  that  "  in  o\ 
opinion  it  affords  no  evidence  of  being  below  the  strength  of  the  compound  tinctai 
of  benzoin  made  according  to  the  British  PharmacopcL'ia  of  1898."     By  the  courtes; 
of  the  Chief  of  the  Government  Laboratory,  we  are  enabled  to  state  that  the  sampl 
m  question  was  found  by  the  Government  chemists  to  contain  188  per  cent,  of  prool 
spirit  by  volume,  and  yielded  IG'4  per  cent,  of  extract  dried  at  100"  C.     Caleulatioi 
shows  that  147  grammes  per  litre  is  equal  to  ItrO  per  cent,  by  weight,  which  is 
practical    agreement    with    the    quantity   found    at   the    Government    fjaboratoi 
Koference  to  the  figures  given  in  the  earlier  portion  of  the  paper  shows  that  th^^ari 
quantity  should  be  considerably  higher  than  this. 


THE  RECIPROCAL  DETERMINATION  OF  CYANIDES  AND  CYANATBS. 

By  J.  W.  Mellok,  B.Sc  N.Z.  University. 

Enormous  quantities  of  potassium  cyanide  are  used  in  certain  gold-extractio 
processes.  It  is  well  known  that  the  commercial  article  contains  more  or  lea 
cyanate,  which  appears  to  be  useless  from  a  metallurgical  point  of  view.  In  t 
course  of  some  experiments  on  solutions  of  potassium  cyanide,  it  was  desired 
estimate  the  quantity  of  potassium  cyanate  in  the  presence  of  cyanide  and  vice  versd 
F.  W6hler*  has  pointed  out  that  silver  cyanate  is  decomposed  by  dilute  nitri 
acid  thus : 

AgOCN+2HNO,  +  H,0-AgNO,  +  NH,N03  +  CO^ 

The  addition  of  nitric  acid  before  the  usnal  titration,  however,  interferes  with  tho 
accuracy  of  the  test,  since  the  double  cyanide  of  silver  aud  potasaium  is  decompoflftd 

*  VfuhicT:  GWhert'i  Ann.  ri.  Pkp^     ~'      ""    1823. 
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by  the  dilute  acid,  with  evolution  of  hydrogen  cyanide  and  the  preoipitation  of  silver 

oyanide. 

A.  H.  Alien"  has  employed  Wohler's  reaction  for  the  determination  of  cyanates 

Since  1  molecule  of  silver  cyanate  neutralizes  2  molecules  of  nitric  acid,  if  excess 

of  normal  acid  he  added  to  tlie  cyanate,  on  titrating  hack  with  normal  alkali,  1  c.c. 

normal   HNO^  neutralized  by   the  cyanate  represents   00400   gramme   potassium 

cyanate. 

G.  Denigi'S*  has  improved  the  ordinary  cyanide  determination  by  Liebig's 
process,  by  titrating  an  ammoniacal  cyanide  solution  with  {^j^  AgNO^,,  using  10  drops 
of  a  20  per  cent,  aqueous  solution  of  KI  as  indicator.  The  sparing  solubility  of  Agl 
in  aqueous  ammonia  makes  the  end-reaction  much  sharper.  As  usual,  one  equivalent 
ol  AgNOj  represents  two  equivalents  of  KCN. 

Since  silver  cyanate  and  cyanide  are  both  much  more  soluble  in  aqueous  ammonia 
ihau  aQver  iodide,  Denigi-s'  process  may  bo  applied.  The  presence  of  KOCN  appears 
to  make  no  difference  to  the  cyanide  determination  under  these  conditions — e.g. . 

Ten  c.c.  KCN  solution  required  14*3  c.c.  /\^  AgNO-j ;  10  c.c.  of  the  same 
solution,  with  10  c.c.  of  KOCN  solution  added,  required  14*3  c.c,  ^'^  AgNO, ; 
and  similarly  with  40  c.c.  of  the  same  solution  of  KOCN  added,  14*4  c.o. 
ja  AgNO^  was  necessary. 

Thus,  Denig^'s'  and  Allen's  processes  are  reciprocal  for  the  determination  of  cyanates 
tud  cyanides  in  the  presence  of  one  another. 

The  principle  of  the  proposed  method  for  the  determination  of  cyanides  and  of 
o)-anateB  is  first  to  determine  the  equivalent  of  the  cyanide  in  terms  of  silver  nitrate, 
■uid  thcjn  to  estimate  the  amount  of  cyauate  in  the  whole  in  terms  of  nitric  acid. 

The  following  nwdus  ojferandi  was  adopted  with  good  results  : 

1.  Dissolve  '20  grammes  commercial  potassium  cyanide  in  about  100  o.c.  of 
distilled  water.  Add  a  solution  of  calcium  nitrate — free  from  chlorides — to  precipitate 
^)y  carbonates  that  may  be  present.  Barium  nitrate  cannot  be  used  on  account  of 
Ihe  insolubility  of  barium  cyanate.  Filter  and  wash  the  precipitate  with  distilled 
water.  Collect  the  filtrate  and  washiugs  in  a  200  c.c.  Hask,  and  make  up  to  200  c.c. 
One  ac.  of  this  solution  represents  01  gramme  of  the  original  sample. 

The  precipitate  contains  insoluble  impurities  (carbonaceous  and  earthy  matters), 
^^bonate  and  sulphate  of  calcium,  etc.  If  desired,  each  of  these  may  be  determined 
"y  the  usual  uiethods  of  analysis. 

2.  Mix  10  c.c.  of  the  above  solution  of  the  sample  of  oyanide  with  e.xce8s  of 
Aqneoos  ammonia  and  a  few  drops  of  KI  solution.  Titrate  with  ^\  AgNOg  solution, 
Ma  Suppose  that  m  c.c.  of  this  solution  aro  required. 

3.  Run  coucentrated  AgNOj  solution  into  another  portion — say,  10  c.c.  of  the 
w>ove  aqueous  solution  of  cyanide — until  no  further  precipitation  occurs.  Thus,  all 
™  cj'anide  radicle  in  the  KA^Cy.^  is  precipitated  as  AgCN.  Filter  and  wash  the 
pJBcipitftte  of  mixed  cyanide  and  cyanate  of  silver  with  ice-cold  distilled  water.     Add, 

-Allen's  ^'Commorcial  OrgAnic  AiuU^iw/'  1896,  3,  Hi,,  481.     This  vibservAtion  ft|>puan  to  be  the 
uaij  T""' '         t  rcoi^rJ  on  the  dct«rmi nation  of  cyanates  in  the  pn»«ncv  <■(  cyaniiliut. 
a^    '  Ah/t.  tit  Chim.  tJ  ti<  Ph}/.^.  17J.  rt,  a.Sl,  1.H9&.     An  »VN*lr»ct  iHicura  in  the  Joum,  Chf:m. 
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say,  5  0.0.  normal  HNO.,  and  warm  to  about  50^,  when  any  oyanate  will  be  decom- 
posed. Filter  and  wash.  Treat  the  filtrate  with  standard  alkali.  Suppose  ihatn  c-c. 
of  normal  NaOn  solution  are  required,  then  0-0405  (5  -  n)  gi-amme  (or  405  [5—  "] 
per  cent.)  KOCN  are  contained  in  1  gramme  of  sample;  0013  m  gramme  (or  1'^ 
711  gramme  per  cent.)  KCN  are  contained  in  1  gramme  of  sample. 

If  desired,  the  results  can  be  expressed  as  "available  cyanogen":  from  0*005*2  ^ 
gramme  (or  0*52  m  gramme  per  cent.)  available  cyanogen  are  contained  in  1  gramC^^ 
of  sample. 

Instead  of  using  10  c.c.  of  the  original  solution  in  3  above,  (j  c.o.  may  be  us^ 
when  there  is  0*00405  (5  -  n)  q  gramme  KOCN  in  1  gramme  of  sample. 

If  n  c.c.  of  T^^  alkali  be  used,  then  10  n'  must  be  substituted  for  n  unless  ^5,  aci  ^ 
has  also  been  employed. 

If  ^  c.o.  of  nitric  acid  be  used  instead  of  5  c.c.  in  the  decomposition  of  sih 
cyanate,  then  there  is  0*0405  (^j  -  n)  gramme  KOCN  in  1  gramme  of  sample. 

The  presence  of  sodium  cyanide  introduces  a  considerable  error  in  the  calculatior^ 
of  available  cyanogen  to  potassium  cyanide  alone.     The  maximum  amount  of  avail" 
able  cyanogen  in  pure  KCN  is  40  per  cent.,  while  for  NaCN  the  maximum  is  53  per 
cent. ;  hence  a  little  of  the  latter  present  would  calculate  to  more  KCN  than  was 
actually  present.     A  sample  containing  15  per  cent.   NaCN  would  be  reported 
100  per  cent.    KCN.*     This  would  be  an  im satisfactory  valuation  unless  sodii 
cyanide  is  at  least  equal  to  the  potassium  salt  in  its  power  of  extracting  gold  froi 
"tailings." 

Chlorides,  if  present,  may  be  estimated  as  follows :  Fuse  in  a  poi*celaln  basin  a 
known  weight  of  sample,  with  a  mixture  of  KNO.^  and  Na^COu  (1  :  5)  carefully  added. 
Boil  the  fused  mass  with  water  acidulated  with  HNO^,  and  estimate  the  chlorides  in, 
solution  in  the  usual  way.  ^ 

The  following  is  an  analysis  made  during  October,  1897,  in  the  OtagoUniventt 
College  Laboratory,  New  Zealand,  of  a  specimen  obtained  from  a  gold  extraction 
company  such  as  was  in  use  in  their  cyanide  worka.     No  sulphides,  thiocyanatee,  or 
formates  were  present : ; 


Lior» 
ail— 
per* 
was 

""^ 

a 
I. 

I 


Insoluble  matter 


I  Carbonaceous 


(  Ash 

Carbonate  radicle  (CO^)  ...         

Sulphate  radicle  (SOJ     

Chloride  radicle  (CI)         

Cyanate  radicle  (OCN)     ... 

Cyanide  radicle  <CN)        ...  

Potassium 

Sodium  

Loss        

The  loss  is  probably  due  Lo  moisture,  although  the  specimen  stood  over  Cal 
for  twenty-four  hours  before  weighing.     It  seems  impossible  to  determine  to 

•  Kifcywir,  CA«wiv  ZtUfnuj,  1«.  1U8,  IHO'i.  ♦  W»tt»'  "  Diotionwy  of  Cbctm«try,"' I«80,  8iC 

*  ihul.  ■  .■/'  ikUti  1>Miig^,  foe.  eil. 
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negative  radicles  Na  or  K  must  be  calculated  ;  hence  the  advantage  of  recording 
results  as  '•  available  cyanogen." 

With  artificially-prepared  mixtures  of  "  pure  "  potaasium  cyanide  by  Wiggers' 
process,''  and  of  potassium  cyanate  by  Bell's  process,!  an  average  error  of 
-(-0'18±0'01  per  cent,  in  the  determination  of  KOCN  was  obtained  when  the  com- 
ponents of  the  mixture  were  assumed  to  be  absolutely  pure.  The  constancy  of  the 
drror,  however,  would  make  this  appear  doubtful.  More  recent  determinations  with 
KOCN  and  KCN  of  known  purity  gave  an  average  error  of  004 ±0*01  per  cent,  in 
ten  experiments. 


SYSTEMATIC  INSPECTION  OF  MILK  FOB  PKESERVATIVES. 

Br  Albekt  E.  Lkacb,  S.B. 

(Analyst  of  the  Massachusetts  State  Board  of  Health). 

N  the  June  number  of  the  Analyst  for  the  current  year  (p.  H.S)  appeared  a  paper 
y  M.  Wynter  Blyth  on  "The  Detection  and  Estimation  of  Preaervatives  in  Milk," 
in  which  was  described  a  method  for  subjecting  all  the  samples  to  certain  fixed' 
ba.cteria]  conditions  during  a  period  of  some  twenty-four  hours,  with  a  view  to  select- 
ing those  samples  which  contained  preservatives,  and  afterwards  identifying  the 
particular  preservative  present. 

It  occurred  to  the  writer  that  it  might  not  be  without  interest  in  this  connection 

to  English  analysts  to  know  how,  as  a  matter  of  routine,  a  large  number  of  milk 

samples  are  systematically  subjeoted  to  tests  for  preservatives  daily  throughout  the 

^snmmer  in  the  laboratory  of  the  Department  of  Food  and  Drug  Inspection  of  the 

H'M'aMachuaetts  State  Board  of  Health. 

f  All  the  milk  samples  collected  by  three  inspectors  throughout  the  State,  with 

the  exception  of  four  western  counties,  are  analysed  in  the  laboratory  of  the  Depart- 
noent  at  Boston.  These  amount  to  upwards  of  500  samples  per  month,  the  daily 
number  analysed  varying  from  10  to  00,  and  during  the  months  of  June,  July, 
August,  and  September,  in  addition  to  the  regular  analysis  for  total  solids  and  fat, 

^*^'  are  systematically  examined  for  preservatives  by  methods  which  during  four  years 
oave  proved  both  quick  and  accurate. 
At  the  outset  it  should  be  said  that  the  only  preservatives  found  in  milk  in 
^*a.S8Bchu8etts  at  the  present  time  are  formaldehyde,  boracio  acid  and  borax,  and 
**^itim  bicarbonate.  Salicylic  acid  has  not  been  found  in  milk  in  this  State  for  many 
'^^•■rs.  It  is  a  very  poor  milk  preservative,  on  account  of  the  taste  imparted  to  the 
^•^W,  and  it  is  difficult  to  conceive  why  it  should  bo  used  at  all  at  the  present  time 
*  this  purpose,  in  view  of  the  much  more  efficient  antiseptics  at  hand. 

The  following  summary  shows  the  extent  of  the  use  of  antiseptic  substances  in 
k  in  Massachusetts  during  the  last  three  years  : 


tn,  Lkhig  .Inutt  1839,  2S,  ti5. 


t  Boll,  C'Acm.  AVifff,  1S75,  32, 


290 


THE  ANALYST. 


Samples 
Examined. 


No.  con-  Per  C«nt. 

taining  cnntaining 
Formal-       Formal - 
dehydc.        dvbyde. 


No.  con- 
taining 
Bomeic 
Acid. 


Per  Oent.      ^^  ,^     ^     .  ToUl 

oonUining     ^'>:  o*"*-      P*""  Cent.        i*i„in- 

Borw:io      ^<«ning    ,  oonUining  Prefer* 
Add.      '  Cai'^i**^-'  Carbonate.        ^{^.^ 


lft9rt* 
19001 


1.046 
2,105 
2,018 


20 
55 
61 


2-5 
30 


11 

13 

6 


10 
0-6 
0*3 


0-4 
0-3 


41 
71 
67 


ToUl 


6.169 


142 


fi'7 


SO 


0*6 


0-1 


179 


Thus,  out  of  5,169  samples  examined  for  preservatives,  179,  or  3*5  per  cai 
were  fouud  to  contain  them.     It  will  be  seen  from  the  above  table  that  the  ase 
boracic  acid  and  sodium  bicarbonate  is  on  the  decrease,  while  formaldehyde  is  be 
used  more  and  more.     This  is  to  be  expected,  in  view  of  the  fact  that  formaldehy 
being  in  solution,  lends  itself  more  naturally  to  the  milkman's  immediate  use,  besi 
being  the  most  active  of  preservatives,  and  imparting  no  appreciable  taste  to 
milk,  even  when  used  in  considerable  strength. 

The  method  of  procedure  is  as  follows  ;    After  the  milk  samples  have  bci 
analysed  for  total  solids  and  fat,  they  are  arranged  in  order,  and  about  10  c.c.  i 
each  sample  is  poured   into  a   porcelain  basin,  the  basins  being,  for  conveniend 
arranged  in  the  same  order  as  the  containers  of  the  milk  samples.     Each  casserole ; 
then  treated  alike  in  succession,  first  adding,  from  a  large  stock-bottle  provided  wil 
a  delivery  siphon  and  stopcock,  about  10  c.o.  of  the  hydrochloric  reagent,  and  tbfl 
heating  directly  over  the  gas-flame,  holding  the  basin  by  the  handle,  and  giving 
a  rotary  motion  during  the  beating  to  break  up  the  curd  and  hasten  its  aolutioo  i 
the  acid.     The  reagent  contained  in  the  stock-bottle  consists  of  commercial  hydf^ 
chloric  acid  (specific  gravity,  1*20)  containing  1  c.c.  of  10  per  cent,  ferric  chlon< 
solution  to  each  oOO  c.c.  of  acid.     The  heating  is  continued  nearly  to  the  boilioi 
point.     The  presence  of  formaldehyde  is  indicated  by  the  well-known  violet  eolorl 
tion,  varying  in  depth  with  the  amount  present.     By  this  test  it  has  been  found  thj 
1  part  of  formaldehyde  in  500,000  parts  of  milk  is  readily  detected  before  the  mi 
has  soured.     After  soaring,  the  limit  of  delicacy  proves  to  be  about  1  part  in  50,00 
In  point  of   actual  time  consumed   in  making   the   test,  less  than  one  minuto 
sufiicient  for  each  sample. 

The  hydroobioric  aoid  method  has  been  the  sobject  of  much  criticism,  it  bei 

alleged  that  substances  in  milk  other  than  formaldehyde  produce  colour  reactioi 

Many  analysts  prefer  to  use  sulphuric  aoid  for  the  test,  but  the  latter  is  far  U 

delicate,  becauHe  of  the  charring  that  inevitably  results  by  the  action  of  the  actd  > 

the  milk.     The  reliability  of  the  hydrochloric  acid  method  has  been  tested  ogaia  « 

again  iu  this  laboratory,  and,  while  it  may  not  be  considered  best  to  rely  oa  this  H 

as  the  solo  evidence  of  formaldehyde  for  purposes  of  a  court  case,  but  rather 

employ  it  as  a  preliminary  test,  it  can  nevertheless  be  said  that  the  writer  has  ne« 

known  of  a  single  instance  in  which  the  presence  of  formaldehyde  aa  indioaiod  by  t 

colour  reaction  with  hydrochloric  acid  was  not  cooiinued  by  subeeijuent  tentit,  aaC 

*  HatniklMi  oxaoiiued  fur  pre««ivalivc«  during  July  and  Auguiit  uuly. 

t  8atupltfa  «JiaBtinod  for  prcwrvativoi  during  .lun*.  July,  Augtut  and  S««pt«iliki»r. 
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for  instance,  as  testing  the  first  few  flropa  of  the  distillate  from  the  milk  with  SchifTs 
rea^nt,  or  with  the  mixture  of  resorcin  and  sulphuric  acid  recommended  by  MuDiken. 
VarioQS  aldehydes,  when  present  in  milk,  give  colour  reactions  when  treated  with 
hydrochloric  acid  as  above,  but  nothing  but  formaldehyde  gives  the  peculiar  violet 
coloration  whioh  is  perfectly  distinguishable  and  unmistakable  to  the  practised  eye. 

The  preliminary  tests  for  boracic  acid  and  carbonate  require  even  less  time  than 
that  for  formaldehyde,  being  made  in  each  case  in  the  original  platinum  difth  in 
which  the  5-gramme  portion  for  total  solids  was  weighed  out.  In  fact,  the  tests  are 
so  arranged  as  to  bo,  as  it  were,  only  a  side-issue  in  the  process  of  cleaning  the 
plaiinam  dishes.  The  dishes  are,  of  course,  numbered,  and  the  residues  from  the 
total  solids  are  incinerated  to  an  ash  in  each  dish  one  after  another.  The  dishes' 
containing  the  milk  ashes  are  then  arranged  side  by  side,  and,  by  means  of  a  pipette, 
1  or  2  drops  of  dilute  hydrochloric  acid  are  introduced  into  each  in  succession,  taking 
notice  whether  effervescence  ensues,  which  in  itself  would  indicate  the  presence  of 
carbonate,  and  is  very  perceptible  when  the  carbonate  is  present  in  as  small  amount 
a&0'05  per  cent.  In  case  of  effervescence,  the  corresponding  sample  of  the  original 
milk  is  further  examined  by  the  rosolic  acid  test  for  carbonate. 

Continuing,  the  test  for  boraoic  acid  is  can'ied  out  by  adding  with  a  wash-bottle 
a  few  cubic  centimetres  of  water  to  the  acidulated  ash  of  each  milk  sample  in  the 
dishsB,  moving  each  dish  slightly  to  get  the  ash  into  solution,  and  finally  placing  in 
each  solution  a  strip  of  turmeric  paper.  Formerly  it  was  customary  to  at  once  place- 
these  strips  of  turmeric  paper  on  parallel  glass  rods  for  drying,  the  arrangement' 
beiag  such  that  each  strip  of  paper  occupied  a  numbered  position  corresponding  to 
the  Dumber  of  the  platinum  dish  from  whioh  it  was  taken ;  hut  of  lato  it  baa  been 
fOQod  simpler  and  just  as  efficient,  having  dipped  each  strip  in  the  solution,  to  allow 
it  to  adhere  to  the  side  of  the  original  dish,  and  remain  there  until  dry.  If  the 
paper,  when  dry,  is  of  a  deep  cherry-red  colour,  turning  a  dark  olive  when  treated 
with  a  dilute  solution  of  sodium  hydroxide,  the  presence  of  boracic  acid  is  assured. 

These  rapid  methods,  if  carefully  conducted  to  avoid  confusion  of  samples,  are 
terviceablo  in  indicating  at  least,  in  a  preliminary  way,  the  samples  containing 
added  preservative,  as  well  as  the  preservative  employed,  and  in  all  cases  as  many 
confirmatory  tests  as  desired  may  be  conducted. 


THE  DETECTION  OF  STEMS  IN  GROUND  CLOVES. 
By  Edgar  B.  Kenbick. 

It  would  appear  that  the  green  colouring  matter  (chlorophyll)  is  absent  from  the 
oloTebuds,  while  the  stems  contain  it  in  considerable  quantity.  To  detect  stems — a 
common  adulterant  in  ground  cloves — the  following  simple  method  may  be  used : 
Shake  up  a  small  quantity  of  the  material  in  a  test-tube  with  alcohol,  allow  the 
•^dittieot  to  settle,  and  examine  the  absorption  spectrum  of  the  tinctxire  for  the 
^haracloristic  bands  of  chlorophyll.  Nearly  all  samples  of  whole  cloves  contain, 
^beo  purchased,  a  certain  proportion  of  stems.  These  may  be  picked  out,  ground 
^p,  and  ueed  for  purposes  of  comparison. 

I'siTKR^i-n'  or  Manitoba.  Winnh-eu,  0':i(jber  8,  1001. 
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ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND   DRUGS  ANALYSIS. 

Becognition  of  Boiled  Milk.  Kiihnau.  (Milch  Zeit,,  1901,  xxx,»  327  ;  throt 
Cliern,  ZeiL  Rep.,  1901,  1H4.) — The  aathor  recommeads  Arnold's  test  with  guaiacori 
tincture  for  this  purpose ;  but  it  is  important  that  the  light-brown  tincture  of  guaiac 
wood  ha  employed,  not  the  resin  tincture  or  an  ammoniacal  product.  The  tinct 
of  the  wood  should  be  tested  before  use :  1  part  mixed  with  15  of  raw  milk  sho 
quickly  yield  a  dark-blue  colour  which  soon  disappears,  and  comes  again  on  ad 
more  reagent.  Boiled  milk,  or  a  sample  heated  above  80  C,  only  gives  a  di 
yellow  colour.  F.  H,  L, 

The  Detection  of  Coooanut  Oil  In  Cocoa  Butter  and  Chooolate.    J.  Wauta: 
{Ball,  de  I'Assoc.  Beige,  1901.  xv.,  131,  132.)— This  is  readily  effected  by  the  autht 
distillation  method  {Analyst,  xxvi.,  128),  as  is  shown  by  the  following  results  obtaii 
with  pure  samples  of  the  respective  fats : 


Solublo  VoUtUe  Actdi.                                 Iiuoluble  VoUtUe  Acid«.           | 

1  1st  I>ijttilU- 

'             tiOQ. 

2Dd  DittilU-        rr  ...          Ut  DistilU-     2nd  Dutiila.         ,„  ^  , 
Uon.               *"**'                tion.                 tiini.         i       ^"**^ 

» 1 ; 

Cocoa  butter... 
Cocoanut  oil .. 


0-10 

7-10 


0 
4-30 


010 
11-40 


0-25 

7-85 


015 
7-55 


0-4 

I     lo*4 

C.  JL  M. 


The  Halphen  Beaotion  and  American  I>axd.    F.  Soltaien.     {Zeita.  offen 
Chem.,   1901,   vii.,   140;    through  Clwm.  ZeiL    Rep.,    1901,   167.}— The  author  h 
prepared  samples  of  fat  from  American  pigs  which  had  been  fed  on  cottonseed  caki 
The  material  was  soft  and  of  a  brownish-yellow  colour.     With  the  Halphen  test 
gave  a  colour  suggesting  the  presence  of  more  than  0'2o  per  cent,  of  cotton  oil.     T 
nitric  acid  test  gave  even  a  stronger  indication.     Becchi's  test  also  succeeded,  thou| 
more  faintly,  but  the  Welman  test  for  cotton  oil  failed.     The  Iodine  value  of  the  m 
was  rather  high,  (>8,  and  therefore  inconclusive.    Apparently  the  only  proof  that  cott< 
oil  had  not  been  added  to  the  lard  was  the  fact  that  phytosterin  was  absent.    Soltsii 
therefore  considers  that  if  a  lard  fails  to  give  the  Halphen  reaction,  less  than  0' 
per  cent,  of  cotton  oil  is  present,  and  the  sample  need  not  be  examined  further  ;  b 
if  the  Halphen  test  succeed,  phytostenn  must  be  sought  for.     Probably  the  actr 
material  in  the  Halpheu  and  the  nitric  acid  tests  is  identical.  F.  H.  L. 

The  Beichort-fileiaal  Number  for  Butter.  M.  Siegfeld.  (Zeit.  fdr  Unttrfu< 
dcT  Naiir,  xnid  Gcnitssmatd,  1001,  133;  and  P.  Vioth  {Her.  Milchwirlsdui/L  Im 
Hameln,,  1900.)— The  authors  have  carried  out  a  considerable  number  of  in 
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for  tbe  parpo^e  of  ascertaining  the  TEuiationa  which  the  composition  of  butter 

srgoos  during  different  times  of  the  year.     The  butters  from  four  North  Hanover 

'iea  were  analysed  twice  a  month  during  the  whole  of   1899  and  19(X),  and  the 
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(given  in  the  table  show  that  the  Reichert-Meissl  niuuber  was  highest  (28  to  31-3) 

months  of  April,  May  and  June,  and  lowest  (22-1  to  26-4)  in  October  and 

iber  of  each  year.    The  butters  were  from  the  mixed  milk  of  about  5.000  cows. 
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The  dairies  from  which  they  cfttne  were  situated  at  Biilkau.  Wesermarsch,  Esac^i, 
and  Georgaheil,  aud  are  designated  A,  13,  C.  U  respectively  in  the  tables.     It  will 
noticed  that  the  numbers  obtained  vary  from  24*6  to  29*9  for  A,  1^8-2  to  80*9  for 
22*4  to  31-0  for  C.  and  from  22*S  to  30-9  for  D.     In  considering  whether  a  butter 
adulterated,  it  is  suggested  that  the  above  facts  be  taken  into  consideration,  a  lo^ 
limit  being  taken  during  the  months  of  October  and  November. 

A.  J.  Swaving  {ibid.,  1901,  577)  comes  to  the  conclusion    that,  in  the  IcaCtj 
autumn,  and  principally  due  to  poor  feeding,  the  Reichert^Ieissl  number  decrei 
whilst  theCrismer  number  (the  temperature  at  which  the  batter  dissolves  in  ahsolial 
alcohol,  under  the  conditions  described  by  Crismer)  rises.     In  the  spnn^j  the  revts 
takes  place.     Variations  in  the  food  of  the  cows  are  quickly  detected  in  the  composi- 
tion of  the  butter-fat.     It  is  finally  stated  that  the  Reichert-Meissl  number  ia  not 
specially  lowered  in  the  autumn  if  the  food  of  tbe  cows  be  supplemented  by  feediog- 
oakes,  etc.  W.   V.  S. 


I 


A  New  Tndioacor  for  Use  in  Determining  Total  Acidity  in  Wines.  E.  Q. 
Runyan.  {Joum.  Amer.  Chtni..  Soc,  xxiii.,  402.) — The  author  has  applied  to  tlw  ^J 
estimation  of  tbe  total  acidity  of  wines,  vinegars,  and  ciders  an  indicator  proposed  by  ^| 
L.  Laohaux  for  estimating  tbe  alkalinity  of  beet-juices  and  niolasses.  The  indicator 
is  prepared  by  dissolving  3-1  grammes  rosolic  acid  in  160  c.c.  of  90  per  cent,  alcohol, 
neutralizing,  and  mixing  with  a  solution  of  0-5  gramme  uialachite-gieen  in  50  c.c.  of! 
alcohol.  With  this  mixture  alkalies  give  a  purple  colour,  changed  to  green  by  acids. 
Tbe  malachite-green  is  not  affected,  but  renders  the  end  reaction  of  the  rosolic  aoid 
more  distinct. 

The  titrations  were  carried  out  by  diluting  10  c.c.  of  the  sample  with  300  c.c.  of  | 
boiling  water,  beating  for  one  minute  to  boiling  to  expel  carbon  dioxide,  and  cool 
to  75° :  after  adding  10  drops  of  the  indicator,  an  excess  of  deoinormal  alkali  was 
added,  and  the  excess  determined  with  a  standard  acid  solution.  The  resultal 
obtained  agreed  well  amongst  themselves,  but  were  lower  than  those  obtained  hfi 
direct  titration  with  standard  alkali,  using  litmus  and  pbenolphthalein  as  indicatorsj 
and  the  end-point  was  more  easily  determined  than  with  these  indicators. 

A.  G.  L. 


Estimation  of  Camphor  in  Camphor  Oil.     H.  Lohr.     (Chcm.  Zcit.,  MX)I,  xxv.i 
292.)~-Japanese  oil  of  camphor  contains  two  commercially  valuable  oonstituenl 
camphor  and  safrol.    The  latter  is  found  in  the  dark  oil,  which  has  a  specific  gravity 
of  a  little  more  or  less  than  1*0.     Since  the  density  of  this  oil  increases  with  ita  safrol 
content,  it  is  valued  by  its  specific  gravity.     The  other  variety  of  oil  is  valui 
according  to  the  amount  of  camphor  it  contains,  but  apparently  oo  rapid  and  aootii 
process  for  the  estimation  of  that  substance  has  yet  been  publisbed.     The  caizS] 
is  obtained  from  the  oil  by  exposing  it  to  a  low  temperature,  tbe  solid  which  sept 
being  removed.    Then  the  oil  is  distilled,  and  tho  fractions  containing  iho  oanipbt 
are  treated  similarly  until  the  whole  of  that  material  has  been  recoverod.    Tl 
buthor's  analytical  process  is  an  imitation  of   U^  lasttvoct  6a 
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At  leut  300  grammes  of  the  oil  are  separated  by  distillation  into  three  fractions : 
(a)  Dp  to  195°  C. ;  (6)  between  195°  and  220° ;  and  (c)  above  220°  C.  The  middle 
fnetiim  is  placed  for  an  hour  in  a  freezing  mixture,  and  the  camphor  which  crystallizes 
OQk  is  collected  by  means  of  the  pump.  It  is  packed  in  filter-cloth,  wrapped  np  in 
paper,  and  pressed  for  half  an  hour,  then  clean  paper  is  applied,  and  the  pressure 
repeated  for  fifteen  minutes.  The  oily  liquor  is  again  distilled  similarly  four  times, 
eooling  the  fraction  passing  over  between  205°  and  220°,  and  pressing  only  once  for 
twenty  minutes.  The  camphor  recovered  is  finally  weighed.  If  the  original  sample 
ii  very  viscid,  and  therefore  contains  a  large  quantity  of  camphor,  it  should  first  have 
part  of  that  constituent  removed  by  simple  freezing.  Various  examples  are  quoted 
which  appear  reasonably  accurate. 

Lohr  mentions  that  two  specimens  of  camphor  oil  were  recently  examined  in  a 
mimicipal  laboratory  in  Japan  by  distilling  them  and  collecting  the  fractions  195^  to 
915^  C,  which  solidified  on  cooling.  These  were  returned  as  "  camphor  chiefly,"  and 
tiie  Bamples  were  stated  to  contain  54*13  and  64*58  per  cent,  of  camphor  respectively, 
whereas  by  Lohr's  process  the  same  oils  gave  19  and  21  per  cent.  only. 

F.  H.  L. 


Oils  of  Sandalwood,  Lavender,  and  Thyme.  L.  F.  Kebler.  (Airier.  Jounu 
Pharm.,  1901,  Ixxiii.,  223-227.) — Sandalwood  Oil. — The  physical  and  chemical  con- 
stants generally  accepted  for  a  pure  oil,  which  must  readily  dissolve  in  70  per  cent, 
aloohol,  are :  Specific  gravity  at  15°  C,  0*970  to  0*978  ;  optical  rotation  at  25'  C.  in 
a  100-millimetre  tube,  -  17°  to  -  19°  ;  santalol,  at  least  90  per  cent.  Sample  No.  1 
in  the  subjoined  table  was  prepared  by  the  author  from  a  wood  yielding  5-5  per  cent. 
of  oil  Its  constants  fall  well  within  these  limita  The  other  samples  were  repre- 
sentative of  the  commercial  oil.  The  author  regards  No.  6  as  undoubtedly  adul- 
terated, and  Nos.  3,  4,  and  9  as  inferior. 


No. 

SpeeiBo 

Gravity. 

SanUlol, 
Per  Cent. 

OpUcal 
Rotation. 

Solubility  in 

70  Per  Cent. 

Alcohol. 

SanUlol 
Esters, 

16°  0. 

1        25"  C. 

Per  Cent. 

1 

0-9767 

!     0*9724 

97*16 

- 17°15' 

Iin5 

306 

2 

0-9727 

1      0*9707 

93-64 

- 18°16'      1 

410 

3 

0-9747 

0*9739 

91-70 

,      - 14°56' 

2-93 

4 

0-9666 

0-9601 

9012 

— 

II 

1*48 

5 

0-9716 

0-9685 

92-87 

- 17 '2' 

II 

1*43 

6 

0-9626 

09600 

75*00 

-    7"4' 

II 

2-67 

7 

0-9721 

0*9681 

96-34 

- 16'^36'      , 

II 

— 

8 

0-9713 

0-9078 

94-53 

- 16°56' 

II 

8*61 

9 

0-9734 

0*9696 

90*87 

- 13*^48'      1 

lin5J 

— 

Oil  of  Lavender.  —  According  to  Gildemeister  and  Hoffmann,  oils  containing 
less  than  30  per  cent,  of  esters  are  usually  adulterated.  In  the  author's  opinion, 
however,  this  statement  is  too  sweeping,  for  genuine  oils  of  lavender  are  known 
containing  as  little  as  10  per  cent,  of  esters,  and  yet  highly  esteemed  commercially. 

The  four  examples  examined  by  the  author  were  all  considered  to  be  of  good 
quality.    They  gave  the  following  results  : 
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No. 


Speci6o  Gravity 
at  15'  C. 


1 

0-8985 

2 

0-8989 

3 

0-8892 

4 

0-8830 

Solalnlity  in 
70  Per  Cent.  Alcohol. 

linS 


Optioal 
Rotation. 


Esten, 
PerCeot. 


-6°6' 
-2^54' 
-6°9' 
-3°41' 


25-70 
34-36 
31-42 

28-29 


Oil  of  Thyme. — The  author  gives  the  following  as  the  characteristics  of  the 
genuine  oil :  Soluble  in  1  to  2  vols,  of  80  per  cent,  alcohol ;  specific  gravity  at  15°  G 
0-900  to  0-935 ;  and  amount  of  phenol  bodies,  20  to  30  per  cent. 

He  has  obtained  the  following  results  with  different  commercial  oils : 


Nn 

KinA 

Speci6c  Gravity 

Solability  in 

Phenol  Bodies, 

Optlotl 

at  16°  C. 

80  Per  Cent,  AIcolioL 

Per  Cent. 

Botation. 

1 

1  White 

0-877 

InsoL  in  20  vols. 

2-55 

__ 

2 

ft 

0-881 

InsoL  in  20  vols. 

4-26 



3 

>> 

0-863 

Insol.  in  10  vols. 

None 



4 

>p 

0-8964 

SoL  in       2  vols. 

4 

-3^48' 

5 

$t 

0-8933 

Insol.  in  10  vols. 

27 

-3°48' 

6 

Bed 

0-907 

Sol.  in       2  vols. 

25-56 

-1^4' 

7 

ft 

0-880 

Insol.  in  10  vols. 

8-73 

— 

8 

ti 

0-893 

Insol.  in  10  vols. 

18-81 

-1^' 

9 

!          *> 

0-916 

Sol.  in       If  vols. 

30-16 

-2° 

10 

1          " 

0-9231 

Insol.  in  10  vols. 

19-00 

— 

11 

!     ,. 

1        0-9084 

Sol,  in       2  vols. 

14 

+  1°48' 

12 

1 
>} 

0-9074 

1    Sol.  in       2  vola 

24 

-rsc 

In  the  author's  opinion,  there  is  but  little  genuine  oil  of  thyme  on  the  market, 
the  white  oil  in  particular  being  largely  adulterated  with  turpentine. 

Of  the  red  oils  in  the  above  table,  Nos.  6  and  12  were  considered  genuine. 

The  proportion  of  phenol  bodies  was  determined  by  shaking  10  c.c.  of  the  oil 
with  a  5  per  cent,  solution  of  sodium  hydroxide  in  a  100  c.c.  nitrometer  for  five 
minutes,  and  then  leaving  it  for  twenty-four  hours.  The  amount  of  oil  freed  from 
phenol  could  then  be  read  off  and  the  percentage  calculated.  C.  A.  M. 


LooflTs  Process  for  the  Estimation  of  Morphine  in  Opium.  N.  A.  Orlov 
and  P.  K.  Horst.  (Farmaz.  /.,  1901,  xl.,  91 ;  through  Chem.  Zcit.  Rep.,  1901, 105.) 
— This  process  (Analyst,  1896,  xxi.,  163)  gives  lower  results  than  those  propounded 
by  Dieterich  and  Fluckiger ;  and  the  present  authors  have  accordingly  investigaied 
all  three  to  ascertain  which  gives  the  purest  product     The  figures  obtained  were : 


By  theory 
Looff 

Morphine. 

10-21  percent. 

Nitrogen  in  Morphine. 

4-91  per  cent. 
4-72       „ 

Dieterich 

11-71      „ 

3-57       „ 

Pliickiger 

11-94      „ 

3-51       „ 

F.  H.  L 
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Assay  of  Conium  Seed  or   Iieaves.      H.    M.    Oordiu.      {Arrter,   Journ. 

1901,  Ixxiii.,  '217,  21^.) — Conium  cannot  be  assayed  by  tbe  author's  general 

wNALYST,  XXV.,  74}  owing  to  the  facts  that  coniine  is  not  completely  precipi- 

[ayer's  or  Wagner's  reagent,  and  that  tbe  alkaloid  is  so  volatile,  even  at  the 

temperature,  that  its  solutions  in  immiscible  solvents  cannot  be  evaporated 

',  loss. 

e  following  modilication  of  Cripp's  method  is  said  to  give  excellent  results : 
jmes  of  tinely-powdered  conium  are  shaken  in  a  300  c.c.  stoppered  bottle  with 
of  a  previously-prepared  mixture  of  1  part  of  chloroform  and  3  parts  of  ether 
It  iive  minutes.  Ten  c.c.  of  a  10  per  cent,  solution  of  potassium  hydroxide  are 
|n>duced,  and  the  bottle  shaken  at  intervals  for  four  hours  and  set  aside  over 
■he  next  day  100  c.c.  of  the  clear  liquid  are  transferred,  by  means  of  a 
into  a  300  c.c.  flask,  and  thoroughly  mixed  with  10  c.c.  of  a  i^  per  cent, 
^f  oxalic  acid  in  alcohol.  The  liquid  is  completely  distilled  off,  the  last  traces 
Belled  by  blowing  air  through  the  flask,  which  is  warmed  on  the  water-bath, 
loling,  10  CO.  of  absolute  alcohol  are  introduced,  and  the  flask  gently  heated, 
in  cooled. 

jl  alcoholic  solution  is  now  filtered  into  a  wide  beaker,  and  the  Ha&k  washed 
T  three  successive  portions  of  6  c.c.  of  absolute  alcohoL  The  beaker  is  placed 
^m  water-bath,  and  after  almost  complete  evaporation  of  the  alcohol,  10  c.c. 

tie  added,  and  the  whole  made  up  to  26  cc,  shaken  with  about  2  grammes 
d  Altered. 
b  c.c.  of  the  filtrate  (  =  5  grammes  of  the  drug)  are  then  shaken  in  a  separating 
vitfa  '25  c.c.  of  petroleum  spirit  (boiling  below  GO'^  C),  and  6  c.c.  of  a  10  per 
Intion  of  potassium  hydroxide.  The  lower  layer  is  withdrawn  and  shaken 
:ond  separating  funnel  with  20  ac  of  petroleum  spirit,  the  new  lower  layer 
>S  into  a  beaker,  and  the  upper  layer  transferred  to  the  first  funuel.     The 

liquid  in   the  beaker  is  again   shaken  with  fresh  quantities  of  petroleum 
the  residual  liquid  gives  no  precipitate  when  rendered  acid  and  tested 

ler's  reagent. 

inited  petroleum  spirit  extracts  are  shaken  for  fifteen  minutes  with  about 

le  of  magnesium  oxide,  and  then  filtered  into  a  300  c.c.  flask,  the  filter 
?rered  with  a  watch-glass.  The  filtrate  and  washings  are  mixed  with  oO  c.c. 
br  saturated  solution  of  hydrochloric  acid  gas  in  anhydrous  ether,  and  the 
vaporated  on  a  water-bath,  the  last  traces  of  the  solvent  and  free  acid  being 
I  by  a  current  of  dry  air. 
m  25  to  30  c.c.  of  ^^q  silver  nitrate  solution  and  5  c.c.  of  10  per  cent,  nitric 

tkow  introduced  into  the  flask,  which  is  warmed  on  the  water-bath  until  the 
omes  clear.     The  flask  is  then  cooled,  and  its  contents  made  up  to  KX)  c.c. 
Bred.     The    chlorine  in  50  c.c.   of  the  tiltrato  is  determined  by  Volhard's 


I 


umber  of  c.c.  of  ^j^  silver  nitrate  consumed  by  the  6  grammes  of  the  drug, 
ad  by  0'0635,  gives  the  percentage  of  coniine  in  the  sample.  C.  A.  M. 
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Uganda  Aloes.  A.  TsoMroh  and  J.  Klaveness.  {Arch.  Pharm.j  1901,  ccxxxia 
241;  through  Chein,  Zeit.  Bep.,  1901,  177.) — The  Uganda  aloe  has  recently  be€ 
introduced  into  commerce.  It  belongs  to  the  Cape  aloe  class,  and  its  aloin  is  identic 
with  Cape-aloin.  Its  resin  is  a  compound  of  paracumaric  acid  with  Uganda-resia 
tannol,  which  is  identical  with  the  resinotannol  of  Natal  aloes.  The  latter  has  t] 
composition  C^'Q^Oti,    The  Uganda  aloe  also  contains  emodin.  F.  H.  L. 


Analysis  of  Fluid  Extract  of  Condurango  (Gonolbus  Condurango).  J.  Warj 
{Joum.  Pharm.  Chim.,  1901,  xiii.,  506-512.)— This  preparation  is  found  in  the  Swi 
and  German  Pharmaoopceias,  but  not  in  those  of  England  or  America.  It 
prepared  by  macerating  the  powdered  bark  with  a  mixture  of  glycerin,  alcohol  ik: 
water,  thongh  in  the  author's  opinion  it  would  be  advisable  to  replace  the  glycai 
by  alcohol  and  so  dissolve  more  of  the  resin,  which  is  regarded  as  one  of  the  aobi 
principles. 

For  the  analysis  the  author  has  worked  out  the  following  method :  Ten  c.c- 
the  fluid  extract  are  mixed  with  40  o.c.  of  water,  which  is  sufficient  to  preoipits 
the  whole  of  the  resin.  The  liquid  is  then  brought  to  the  boiling-point  to  expel  % 
alcohol.  By  this  treatment  the  condurangine  is  also  precipitated,  but  redissolves 
the  liquid  cools. 

The  precipitate  of  resin  is  collected  on  a  weighed  filter,  washed  with  100  c.c. 
water,  dried  and  weighed.    The  filtrate  is  treated  with  150  drops  of  a  solution 
tannin  (1  :  25),  and  the  precipitated  alkaloid  collected  on  a  weighed  filter,  dried  » 
weighed. 

The  following  results  were  obtained  with  extracts  prepared  with  alcohol 
different  degrees  of  strength,  and  with  and  without  glycerin  : 


Prepftration. 


Strength  ' 
of  Alcohol, 
Per  Cent.  : 


Specific  Gravity.       '    H^^ue 


Freah. 


.    Residue,  Dry 

After  Dried  at  |       or  with 

2  Months.       ^00"  C.    ,     Glycerin. 


Resin, 
Per  Cent. 


Weight  o 

TanniD 

Frecipitftt 

Percent 


Swiss 
German 


(ft) 


22-5 

22-5 
30 
45 
60 


1-074 
1-072 
1-0298 
1-0122 


1-0585 
1-0583 
1-0297 
1-0121 


23-37 
23-52 

15-85 
17-27 
17-86 


Glycerin 
Dry 


0-22 

1-46 

0-25 

1-80 

0-38 

2-20 

0-56 

3-65 

1-43 

3-28 

C.  A.  M. 


TOXICOLOGICAL  ANALYSIS. 

SpeotroBOOpio  Examination  of  Blood.  B.  ToUens.  (Bcr.^  1901^  xxxiv.,  1426 
— When  a  blood  solution  is  examined  spectroscopically  the  two  absorption  bands  ( 
oxyhsemoglobin  are  quite  distinct,  but  the  single  band  of  reduced  heemoglobin 
lacking  in  sharpness.  If  the  blood  is  treated  with  a  little  formaldehyde,  the  ox; 
haemoglobin  bands  are  not  affected  in  the  least,  but  if  the  liquid  is  then  gently  warmc 
with  ammonium  sulphide  they  gradually  yanish,  and  almost  exactly  midway  betwM 
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I  em  appears  a  single  sharp,  black  band.  On  cooling  the  solution  and  shaking  it  with 
jjr  the  single  band  disappears,  and  the  pair  become  visible  again  :  on  warming  once 

ore  the  phenomena  recur,  and  so  on.  In  presenoe  of  carbon  monoxide,  formalde- 
\y^e  does  not  produce  this  effect,  as  the  two  bands  of  carbon  monoxide-htemoglobin 
QBt  the  action  of  the  reagent.  F   H.  L. 


Heoognition  of  Bromoform  and  Bromal  in  Cases  of  Poisoning.     D.  Vitali. 

)//.  Chtm.  farm,,  1901.  xL.  173;  through  Ch&tn.  Zeit.  Jiep.,  1001,  19-1.)— The 
aterial  to  be  examined  is  brought  with  water  into  a  fiask  and  distilled  in  a  current 
\1  hydrogen.  The  bromoform  volatilizes  and  passes  over  with  the  gas,  although  its 
»iling-point  is  151  C.  If  the  gas  is  led  through  a  tube  narrowed  at  the  extremity, 
united,  and  the  flame  allowed  to  play  on  copper  gau?.e,  the  metal  is  coloured  blue  by 
^138  formation  of  copper  bromide.  If  the  products  of  combustion  are  drawn  through 
'eak  ammonia  in  a  Woulff's  bottle  and  the  liquid  is  acidified  with  nitric  acid,  the 
bromine  may  be  determined  with  silver  nitrate.  If  the  stream  of  gas  is  led  over  a 
dxy  mixture  of  thymol  and  potassium  hydroxide,  the  substance  tui*ns  violet ;  and  if  an 
^Skklooholic  solution  of  potash  coutaiuing  a  little  aniline  is  employed,  the  odour  of 
BisobeDzonitrile  may  be  detected.  By  causing  the  products  of  combustion  to  play  on 
^&  basin  moistened  with  ammonia,  a  white  cloud  of  ammonium  bromide  is  produced, 
I      which  soon  condenses  to  fine  crystals. 

■  Bromal  may  be  recognised  similarly.     The  material  is  first  distilled,  and  the 
"  distillafco  is  treated  with  potassium  hydroxide,  which  breaks  up  the  volatilized  bromal 

into  potassium  formate  and  bromofonn.    The  methods  are  analogous  to  those  sug- 
gested iu  18S1  for  the  identification  of  chloroform  and  chloral.  F.  H.  L. 

H  The  Oxidation  of  Nitrogen  as  a   Souroe  of  Error  in  the  Estimation  of 

■  Hydrogen  and   Methane.     Alfred   H.  White,     (Jfmm,  Amer,  Chem,  5oc..  xxiij., 
^  *»77.) — The  author  found  that  oxides  of  nitrogen  are  always  formed  in  explosion 

•Jialysis,  the  amount  increasing  with  the  violence  of  the  explosion,  and  that  the 
Motion  recommended  by  Bunsen  when  working  with  cylindrical  eudiometer  tubes 
"Oder  reduced  pressure  is  not  suflicient  when  working  with  the  spherical  Hempel 
P>pett«s,  in  which,  since  the  explosion  is  more  rapid,  and  the  walls  take  up  loss  of 
^*ie  heat  generated,  the  temperature  reached  is  higher.  If  the  explosive  ratio  (ratio 
^^    inert  to  explosive  gas)  is  kept  between  three  and  four,  the  error  is  negligible  in 

^e  technical  analysis  of  gases  consisting  almost  entirely  of  hydrogen,  but  incroasoa 
r^'th  the  quantity  of  methane  present,  and  may  amount  to  more  than  1  per  cent. 

^^e  method  of  Dennis  and  Hopkins  {Jount,  Atiut.  Ciwvi,  Soc,  xxi.,  30S),  in  which 
^^©  gas  is  burnt  quietly  in  a  current  of  air  and  oxygen  by  means  of  a  glowing 
platinum  spiral  tends  to  give  high  reHultg,  and  care  miist  bo  taken  that  the  wire  is 
**ot  heated  too  mucli.  Apparently  no  method  involving  active  combustion  can  give 
*^«icily  accurate  results.  A.  G.  L. 
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Spectroscopic  Detection  of  MethylfUrfurol.     K.  Oshima  and  B.    ToUem. 

(Bcr.,  1901.  XTtsiv.,  1125.) — Widtsoe  and  Tollens  have  already  shown  that  nietbyl- 
furfnrol  derived  from  the  methylpentosans  and  methylpentoses  of  natural  prodnot 
gives  a  characteristic  absorption  hand  in  the  spectroscope.  The  present  authors  hi 
discovered  that  an  addition  of  phloroglucinol  renders  the  test  more  dehcate 
noticeable.  The  organic  matter  is  distilled  with  l-OG  hydrochloric  acid.  Five  c.c. 
the  distillate  are  treated  with  an  equal  volume  of  strong  hydrochloric  acid,  and  a  little^ 
of  a  solution  of  phloroglucinol  in  l*Ofi  HCl  is  added.  A  red  precipitate  of  methyl- 
furfurolphloroglucide  falls,  which  is  filtered  off  after  five  minutes'  standing ;  the  filtrate 
ia  coloured  orange,  and  before  the  spectroscope  shows  a  dark  band  at  the  beginning 
of  the  blue,  while  the  violet  is  partially  obscured.  F.  H.  L. 


The  Detection  and  Estimation  of  Artificial  (Cellulose)  Silk  In  Fabrics,  ttl 
Duyk.  (Bull.  iU  V Assoc,  Hel/fe,  1901,  xv.,  166-175.)— The  fibres  are  first  treated  ia  the 
cold  with  a  0  per  cent,  solution  of  sodium  hydroxide,  to  which  are  added  a  few  drops 
of  a  solution  of  sodium  hypochlorite,  if  required.  They  arc  then  immersed  in  diluie 
hydrochloric  acid  (1 :  10),  washed  with  water,  pressed  between  filter-paper,  and  dri< 
at  a  gentle  heat.     They  are  subjected  to  the  following  tests  : 

Comhustioru — Artificial  silk  bums  readily  without  emitting  the  odour  given  1 
animal  fibres,  and  leaves  a  white  ash. 

Action  of  So^utm  Hydroxide  (2  per  cent,  solution). — Artificial  silk  is  scaroe 
attacked,  whereas  natural  animal  fibres  are  dissolved  more  or  less  readily. 

Action  of  Concentrated  Sodium  Hydroxidc—VChen  immersed  in  a  solution 
specific  gravity  1-33.  fibres  derived  from  cellulose  are  converted  into  a  gelatinous  ma 

Action  of  Nitru:  Acid. — Natural  animal  fibres  are  coloured  yellow  through  C 
formation  of  xanthoproteic  acid,  whilst  artificial  silk  is  decomposed  and  freqaen 
falls  to  powder. 

Millon's  Reagent. — On  immersing  the  decolorized  fibres  in  the  boiling  reag^ 
artificial  silk  does  not  alter,  whereas  natural  silk  acquires  a  deep  red  colour  and  WQ 
a  reddish-yellow  colour. 

Pyroxyline  Test. —  The   following   test  is   prescribed   by  the    French    Cast 
authorities :  A  little  of  the  material  is  freed  from  any  dressing,  dried,  and  immersi 
in  a  mixture  of  2  parts  of  sulphuric  acid  (specific  gravity  1-835)  and  1  part  of  nitric 
acid  (specific  gravity  1'50)  at  a  temperature  of  about  ii5-'  C. .  and  loft  for  an  ho' 
>^atural  silk  is  dissolved,  whilst  artificial  silk  is  nitrated.     In  the  latter  event 
fibres  are  thoroughly  washed,  dried,  and  identified  by  their  behaviour  on  igoi' 

L~  and  solubility  in  acetone. 

In  the  author's  experience  this  method  is  not  altogether  satisfactory,  for  ft  d 
not  distinguish  between  artificial  silk  and  other  fibres  of  vegetable  origin. 
Amvioniacal  Soltilion  of  Nickel  Carixmate. — This  dissolves  the  fibres  of  nat 
silk,  but  is  practically  without  action   un   other  animal   or  vegetable  fibres. 
reagent  is  prepared  by  dissolving  1  part  of  nickel  carbonate  in  0  parts  of 
hydroxide,  and  diluting  the  solution  with  6  parts  of  water.     The  fihr 
for  a  few  minutes  in  the  cold  liquid.     After  sometime  wool,  too,  is  sli^ 
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ConcentroUfl  Suljthuric  Acui. — Artificial  silk  is  dissolved.    Chardonnet's  artificial 

6iLk  when  thus  dissolved  gives  the  reaction  for  nitrates  with  diphenylamine  sulphate- 

^iero$eopwal  Kxamituiiion, — Apart  from  characteristic  differences  in  the  appear- 

U06of  the  different  fibres,  which  are  illustrated  by  figures,  the  author  recommends 

the  following  micro-chemical  tests  : 

Iodine  Water  and  Dviuie  Sulphuric  Acid, — Natural  silk  is  coloured  yellow, 
whilst  artificial  silk  assumes  a  deep  blue  colour.  Other  vegetable  fibres  take 
various  colorations,  from  bright  blue  (cotton,  flax)  to  yellowiah-red  (jute,  etc.). 
Amtnoniacai  Solution  of  Copper.  —  This  dissolves  cellulose-silk  almost 
Inst&otly,  apparently  without  first  causing  it  to  swell  up,  as  in  the  case  of 
natural  vegetable  fibres,  which  are  covered  with  a  ligneous  cuticle. 

Antlirw  Hydrochloride, — A  2  per  cent,  solution  of  this  salt  gives  a  yellow 

or  brown   coloration  with   natural  vegetable  fibres,  but   not  with   artificial 

cellaloBe-silk,    The  fibre  of  ascUpias  (vegetable  silk)  acquires  an  intense  yellow 

colour  under  these  conditions. 

Quantitative  Atuitj/sis, — A  weighed  quantity  of  the  material  is  freed  from  dressing 

ud  immersed  in  the  author's  ammoniacal  nickel  reagent.     The  blue  solution  is 

r^dly  decolorized,  and  if  necessary  more  must  be  added.     After  thirty  minutes  the 

fibm  are  washed  with  water,  then  with  water  slightly  acidulated,  and  again  with 

Wer,  and  dried  at  lOd""  C,  and  weighed. 

When  wool  is  present  the  older  method  of  boiling  with  a  2  per  cent,  solution  of 
sodium  hydroxide  is  employed.  C.  A.  M. 


A  New  Method  of  Estimating  Phonola.  E.  Biegler.  {Bull.  Soc,  Bucuresci, 
viii,  51 ;  through  Ann.  de  CkiitK  anal,  1*001,  vi.,  231.) — This  is  based  on  the  property 
poaeMed  by  phenols  of  forming  a  colouring  matter  with  para-dia/.o-nitraniline,  as  in 
tbe  equation 

^•^•\N0  ^^'  "^  C.H.OIJ  -I-  2NaOn  =  NaCl  -h  2H,0  +  C.H,  (^^  ^  "  <^«^«ONa 

On  adding  sulphuric  aoid  drop  by  drop  to  the  alkaline  solution,  the  colouring 
ottlltr  separates  out  in  the  form  of  the  compound 

This  Bubatance.  which  is  nearly  insoluble  in  water,  is  collected  on  a  filter  and 
weighed.  Tbe  weight  multiplied  by  the  factor  0-3B<)}j  gives  the  corresponding  amount 
of  phenol.  As  a  correction  for  the  alight  solubility  0002  gramme  is  added  to  the 
"Alright  found,  for  each  100  o.c.  of  liquid  used.  The  author  has  used  the  same  method 
with  laiisfuotory  results  to  the  determination  of  thymol  and  guaiacoL         C.  \,  M. 


On  the  Blimination  and  Quantitative  Eatimation  of  Water  in  Oils,  Fata, 
sad  Waxes.     Charles  B.   Davis.      {Joum.   Amer,   Chcm.  .S'oc.*   xxiii.,  487.)—  The 

^ ■■    be  very  readily  and  safely  effected  as  follows:    Into  a  wide  mouthed 

^■t'.  .  lie  autlicieui  thick  filter  paper  (in  coil  form)  is  introduced  to  half  fill  the 


veBsel.  Bottle  and  paper  are  then  dried  at  110-'  C.  to  constant  weight,  and  &8  miu 
of  the  sample  is  added  as  will  jast  saturate  the  filter-paper.  The  increase  in  weig 
of  the  bottle  gives  the  quantity  taken.  The  whole  is  then  dried  at  110'  C,  if 
aary  in  an  atmosphere  of  carbon  dioxide  or  hydrogen,  and  again  weighed,  the  I 
giving  the  water  evaporated. 

In  some  cases  it  may  be  more  convenient  to  introduce  the  oil  in  ethereal  bo 
tion,  in  which  case  the  ether  is  first  evaporated  off  at  a  slightly  elevated  temper 
ture,  and  the  sample  then  dried  as  above.     Solid  fats  and  waxes  are  added  in 
natural  state,  and  are  quickly  absorbed  by  the  paper  after  melting.    The  substance 
easily  recovered  by  extracting  the  paper  in  a  Soxhiet  apparatus.  A.  6.  L. 


A  Sicoativ©  for  Oil-colours  in  Tubes.  Moriz  Kitt.  {Chan.  Ji^t.'ue  tiler 
Fttt-n-Han-IiuLy  viii.,  157,)— It  has  been  customary  for  along  time  to  add  5  to 
per  cent,  of  wax  to  many  oil-colours  as  a  thickening  agent,  in  order  to  prevent  I 
heavier  pigments  from  separating  out.  Several  objections  are  urged  by  paint 
against  the  use  of  wax  for  this  purpose,  and  a  material  more  suitable  appears 
consist  in  cold-drawn  wood  oil,  which  has  turned  solid  through  exposure  to  light 
a  few  weeks.  A  number  of  experiments  were  made  which  show  that  wood  oil  I 
the  further  advantage  of  causing  the  colour  to  dry  more  quickly.  A.  G.  L 


The  Separation  of  Cholesterin  and  PhytOBteriu  from  Mixturos  of  Fatty  i 
Mineral  Oils.    J.  Marcusson.    {Chem,  Eevne  iiberd.  FeU-u-IIaTs-In{i,,  1901,  viii., ' 
105.) — In  the  case  of  thin  mineral  oils  which  are  volatile  with  sui^erheated  steam 
following  method  has  given  satisfactory  results  in  the  author's  hands:  From   100 
200  grammes  of  the  oil  are  saponified  with  alcohoLc  alkaU,  and  the  tinsaponifi 
matter  extracted  with  ether  from  the  soap  solution,  and  distilled  in  a  eurrenl 
superheated  steam  until  only  about  '^  c.c.  of  residue  was  left.     In  the  distillation 
muat  be  taken  that  the  temperature  of  the  oil  never  exceeds  200^  C. 

The  residue  from  the  distillation  is  boiled  with  70  per  cent,  alcohol,  and 
crystals  of  cholesterin   or   phytosterin  obtained   from   the  extract  are  purified 
recrystalli^ation  in  the  usual  way. 

When  the  mixture  contains  a  heavy  mineral  oil,  the  preceding  method  ia 
applicable,  and  In  such  cases  the  following  method  is  recommended  :  The  oil  ai 
examination  is  dissolved  in  ether,   and   the  greater  proportion  of  the  mineral 
precipitated  by  the  addition  of  an  equal  volume  of  alcohol.     The  clear  supemi 
liquid  is  poured  otf,  concentrated  to  about  50  c.c,  and,  after  cooling,  again  d 
from   any   further  deposit,  and   evaporated.      The   residue   is   saponified,  aod 
aqueous  soap  solution  extracted  several  cimes  with  ether.     The  residue  from 
extract  is  then  crystallized  from  70  per  cent,  alcohol,  as  in  the  first  method. 

C.  A.i 
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INORGANIC    ANALYSIS. 

Examination  of  Commeroial  Copper  Oxide,  D.  Miklosiob.  {Ztiiis.  f. 
an^eiiK  Chcm.,  1901,  7o3.)— Commercial  cupric  oxide  is  liable  to  contain  cuprous 
oxide,  which  greatly  diminiGhcB  its  value  for  colouring  glass  groen.  For  the  i^Btima- 
kion  of  this  impurity  advantage  may  be  taken  of  the  reaction  : 

Cu-P  +  FePy  =  2CuO  -f  2FeO. 
One  gramme  of  ferrous  ammonium  sulphate  is  weighed  out,  dissolved  in  dilute 
solphoric  acid,  and  titrated  with  permanganate.  ThuR.  the  iron  is  all  converted  to 
the  ferric  state,  and  the  strength  of  the  permanganate  solution  is  simultaneously 
determined.  Ten  o.c.  of  dilute  sulphuric  acid  are  then  added,  and  also  ^  gramme  of 
the  copper  oxide,  which  is  brought  into  solution  by  gently  warming,  this  operation 
being  carried  out  in  a  flask  provided  with  a  Bunsen  valve  to  prevent  oxidation. 
^^Tieo  cold  the  contents  are  transferred  to  a  porcelain  basin  containing  a  litre  of 
air-free  water,  and  rapidly  titrated  with  the  permanganate  solution. 


Volumetric  Estimation  of  liOad  Peroxide  In  Bed- Lead.  M.  Liebig.  [Zcits. 
/.  ixiujeir.  Chem.,  11)01,  828.) — The  red-lead  is  reduced  to  a  fine  state  of  division,  and 
0*5  gramme  is  washed  into  an  Erlenmayer  fiask  with  a  Uttle  distilled  water.  To 
25  c.c.  of  yff  sodium  thiosulphate  are  added,  then  XO  c.c.  of  approximately 
per  cent,  acetic  acid,  and  dissolution  is  brought  about  by  shaking.  Then  10  c.c.  of 
potassium  iodide  solution  (1 :  10)  are  added,  and  2  to  3  c.c.  of  zinc  iodide  and  starch 
solution,  and  the  excess  of  thiosulphate  is  titrated  with  -^^  iodine  solution.  The 
*%tunber  of  c.c.  of  the  thiosulphate  solution  oxidized  by  the  red-lead,  multiplied  by 
-^S,  the  molecular  weight  of  the  peroxide,  gives  the  percentage  of  the  latter.  The 
Qnd  of  the  reaction  ia  shown  by  the  precipitated  yellow  lead  iodide  appearing  dirty 
yellow.  A.  M. 


lodometrio  Estimation  of  Antimonic  Acid,  Volumetrio  Determination  of 
A^ntimony  in  Presence  of  Tin.  3tt.  Hohmer.  (Ber.,  1901,  xxxiv.,  1565.) — Although 
^itimonic  acid  is  not  quantitatively  reduced  by  sulphurous  acid  at  the  boiling-point, 
^hkA  reaction  succeeds  in  the  presence  of  hydrobromic  acid.  Based  on  thi.s  fact,  the 
'oilowing  process  has  been  elaborated :  The  original  solution,  containing  antimonic 
^^d  hydrochloric  acids,  is  boiled  in  a  round- bottomed  flask  with  1  gramme  of 
pocassium  bromide,  some  aqueous  sulphurous  acid,  and  a  few  pieces  of  pumice,  till 
*be  odour  of  SO^  has  disappeared.  The  liquid  is  cooled,  treated  with  tartaric  acid, 
^Neutralized  with  sodium  bicarbonate,  and  titrated  with  ^^^  iodina  This  is  best 
«^6cted  by  adding  about  1  c.c.  more  than  the  necessary  quantity,  and  titrating  back 
^th  thiosolpha&e  of  equivalent  strength. 

Tin  hinders  the  oxidation  of  antimonous  to  antimonic  acid,  but  that  effect  is 
orercome  by  the  addition  of  large  amounts  of  tartaric  acid.  Thus,  a  mixture  of 
lony  and  tin  can  be  satisfactorily  separated  in  the  following  manner :  The 
ixcd  sulphides  which  have  been  obtained  in  the  course  of  an  ordinary  analysis  are 
'^Qgbt  into  a  round  bottomed  tlask,  and  boiled  with  strong  hydrochloric  acid  and 
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potasaiam  chlorate  till  the  odour  of  chlorine  is  no  longer  noticeable.  One  grammo  oi 
potassium  bromide  and  some  sulphurous  acid  are  introduced,  and  the  excess  of  the 
latter  is  lioiled  off.  After  cooling,  a  considerable  quantity  (10  to  20  grammes)  of 
tartaric  acid  is  added,  and  the  liquid  titrated  as  above.  Alloys  may  be  dissolved 
directly  io  aqua  regia  or  in  hydrochloric  acid  and  chlorate.  Antimony-tin-arsenio 
alloys  are  first  treated  with  the  latter  solvent  as  usual,  then  bromide  is  added,  aod 
the  arsenic  is  driven  otf  by  distillation  in  a  current  of  sulphur  dioxide  and  hydrochloric 
acid.  F.  H.  L. 


Modified   Williams   Method  for  Kanganase.     Randolph    Boiling.     {Joum. 
Amer.   Ciiem,  Soc^   xxiii.,  41)3.) — In  the    following   modification  of    the  Williftms' 
method,  the  time  necessary  for  the  filtration  of  the  manganese  dioxide  is  greatly 
shortened  by  the  preliminary  removal  of  the  silica:  5  grammes  of  pig-iroa  drillingfl 
are  treated  in  a  beaker  with  75  c.c,  nitric  acid  (specific  gravity  1'12),  and,  after 
violent  action  has  ceased,   10  c.c.  hydro6uoric  acid  are  added.     The  solutioo  i&j 
evaporated  till  ferric  oxide  begins  to  separate  out,  cooled,  and  heated  to  boiling  aftet  | 
the  addition  of   100  c.c.  nitric  acid   (specific  gravity  1-42).     Some   asboatos  fibre 
and   then   about  7  grammes   potassium   chlorate   are   added,  and   the  solution  ifj 
boiled  until  the  green  fumes  have  diBappeaiH>d,  cooled  rapidly,  and  filtered  tbrougb 
asbestos.     After  two  washings  with  nitric  acid,  the  precipitate  is  washed  with  cold 
water  until  the  washings  are  neutral  to  litmus.     The  asbestos  pad  and  prcoipitfttftj 
are  then  transferred  to  the  original  beaker,  50  c.c.  of  standard  acid  ferrous  sulpbata 
solution  run  in,  and  after  the  precipitate  is  entirely  dissolvud  the  excess  of  ferrouij 
sulphate  is  titrated  with  decinormal  permanganat-e  solution. 

The  solutions  should  be  standardized  by  treating  a  ^^ample  of  pig-iron  with 
known  percentage  of  manganese  as  above,  and,  after  the  titration  is  tinished^ruDoinj 
in  a  second  quantity  of  50  c.c.  of  the  iron  solution,  and  titrating  this  with  Ui< 
permanganate.     By  this  method  of  standardization  the  errors  due  to  the  asb68tol| 
and  carbon  floating  about  in  the  liquid,  as  well  as  those  due  to  irregularity  in 
precipitate,  are  avoided.     Kesultd  obtained  by  this  method  agreed  very  well  ^ 
those  obtained  by  the  Gibbs'  method,  in  which  the  manganese  is  weighed  au  pyi 
phosphate,  the  largest  deviation  being  0-02  per  cent.  A.  G.  L* 


Tho  Volumetric  Determination  of  Zinc.     Percy  H.  Walker.     (Joum,  A\ 
Cfiem,  Soc,  xxiii.,  4f>8, )  —  The    following  method   is  an  application  of    Hand] 
modification  of    Stolba's  method  for  the  estimation  of    uiagnesium   {Juum. 
Chcrn.   iVoc,    xxii.,   31)   to    the    case    of    zinc  :  To   the  rino  solution,  which  mi 
ooutain  ammonium  chloride,  a  large  excess  of  amuionia  is  added,  and  then  aUi 
excess  of  sodium  phospbate.    No  precipitate  is  formed,  but  on  cautiously  aeutratiiti 
the  excess  of  ammonia  with  dilute  acid,  the  liquid  gradually  beoomoa  milky,  wl 
it  should   btj  heatud  to  75    C,  and  the  Deutrali/.ation  continued,  with  uoutim 
stirring,  until  a  piece  of  litmus-paper  placed  in  the  eolution  just  turns  violot,  wl 
there  is  no  sinell  of  ammonia.      The  crj'stallino  precipitate   is   filtered   c 
miuutes*  standmg  and  washed  with  cold  water ;  paper  and  precipitate  are 
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lu  tbe  beaker  in  which  precipitation  was  effeoted,  an  excess  of  standard  acid  and  a 
fewdropA  of  methyl  orange  added,  and  the  excess  is  determined  by  standard  alkali. 
According  to  the  equation, 

Zn(NH,)PO,  +  H.,SO^  =  ZnSO,  +  (NHJH^PO,, 
1  cc.  of  normal  acid  corresponds  to  32*7  nuUigrammes  of  zinc. 

Id  three  determinations  by  this  method  tbe  average  error  was  -00006  gramme 
on  0-14'JO  gramme  '/Auc  taken.  The  method  may  be  used  in  the  presence  of  mag- 
nesium, ferric  iron,  and  calcium,  since  the  phosphates  of  these  three  metals  are 
precipitated  in  a  strongly  ammoniaoal  solution,  and  can  be  removed  by  hltratioa 
More  ueutraliHing  the  liquid.  In  two  dettirminations,  in  which  all  three  metals 
Were  present,  the  error  was  -0*0020  gramme  on  0'il92  gramme  zinc  taken.  Man- 
giBUDese,  if  present,  must  be  previously  separated.  A.  G.  L. 


Determination  of  Zino  in  Spathic  Iron  Ore.  J.  Flath.  {Chem.  ZeiL^  1901, 
XXV.,  5G4.) — This  process  is  specially  suitable  for  the  determination  of  small  quantities 
of  ainc  (O^  to  50  per  cent.)  in  presence  of  much  iron  and  manganese.  Three  to 
5  grammes  of  material  are  dissolved  by  gentle  warming  in  hydrochloric  acid,  diluted 
^th  loO  or  200  o.c.  of  water,  and  treated  with  a  small  excess  of  ammonia.  Without 
filtering*  the  precipitate  is  dissolved  ip  15  cc.  of  96  per  cent,  acetic  acid,  and  sulphu- 
i^lted  hydrogen  is  passed  through  the  liquid  to  throw  down  all  zinc,  lead,  copper, 
*Qd  2  or  -i  per  cent,  of  the  iron.  This  precipitate  settles  very  quickly,  which  zinc 
sulphide  alone  does  not ;  and,  by  avoiding  access  of  air  as  far  as  practicable,  it  can 
be  filtered  in  five  or  tea  minutes'  time.  The  filtrate  is  perfectly  free  from  zinc :  it 
tUways  becomes  milky,  but  from  prosenoo  of  sulphur  only.  The  mixed  sulphides  are 
^Vtthed  twice  with  sulphuretted  hydrogen  water,  dissolved  in  aqua  regia,  evaporated 
^vith  10  cc.  of  1  :  1  sulphuric  acid,  diluted  with  100  cc.  of  water,  boiled,  and  the 
UqDid  treated  with  10  cc.  of  10  per  cent,  sodium  thiosulphate  to  remove  the  copper. 
£^76  o.c  of  nitric  acid  are  added  to  the  hltrate  in  order  to  destroy  the  excess  of 
fchioftulphate  and  to  oxidise  the  iron,  and  the  whole  is  somewhat  concentrated.  The 
tnauganese  is  next  thrown  down  by  two  precipitations  with  bromine  and  ammonia, 
And  in  the  filtrate  the  zinc  is  estimated  volumetncally. 

The  foregoing  method  has  the  advantage  of  permitting  3  or  4  grammes  of  sub- 
«t&ooe  to  be  analysed  without  danger  of  losing  zino  in  the  usual  iron  precipitate. 
The  tedious  and  complicated  precipitation  of  iron  and  manganese  together  is  also 
wholly  avoided.  It  yields  higher  results  in  zinc  than  the  ordinary  processes ;  and 
Upehments  on  mixtures  of  spathic  iron  ore  (free  from  zinc)  with  known  quantities 
ol  a  pure  zinc  salt  show  it  to  be  more  accurate.  P.  H.  L. 


On  the  Separation  of  Tungstic  and  SUioio  Acids.  H.  L.  Wells  and  F.  J. 
Uetcger.  (Journ.  Anier,  Chem.  Soc,  xxiii.,  .356.) — Otto  Horting  has  recently  stated 
{^eiU,  angcw.  Chem.,  1001,  1G5)  that  the  well-known  method  of  expelling  silica  from 
^gBtic  acid  by  means  of  hydrotiuoric  acid  is  incorrect,  since  a  part  of  the  tungstic 
^dolso  volatilizes.     The  authors  have  examined  the  behaviour  of  mixtures  of  pure 
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ailica  and  tuugstic  acid  when  treated,  before  and  after  ignition  over  a  Bunsen  bume; 
with  a  mixture  of  hydrodaoric  and  sulphuric  acids,  and  with  hydrofluoric  acid  alon 
followed  by  evaporation  to  dryness  and  ignition  of  the  residue  over  a  Bunseu  burner, 
In  all  cases  the  silica  was  expelled  quantitatively,  the  greatest  alteration  in  the 
-weight  of  the  tungstic  acid  taken  being  0*0001  gramme.  The  method  thus  appears  to 
be  perfectly  exact,  and  the  authors  ascribe  Herting's  results  to  the  fact  that  tungstic 
acid  itself  volatilizes  slowly  when  ignited  over  the  bla^t-lamp,  and  that  he  probably 
ignited  his  tungstic  acid  at  too  high  a  temperature.  A.  G.  L 


The  Detection  of  Selenium  in  Sulphuric  Acid.    A.  Jouve.    {Bull  Soc,  Ch 
1901,  XXV.,  489-491.) — After  referring  to  the  codeine  and  sulphurous  acid   tests  for 
gelenious  acid,  the  author  points  out  that  selenic  acid  is  only  slowly  acted  upon  b; 
sulphur   dioxide,  and   does   not  give   the   codeine  reaction.      He  tinds  that  crud 
acetylene  gives  more  or  less  pronounced  red  coloration  when  passed  into  sulphuri 
acid  containing  selenium,  and  that  it  will  detect  1  part  in  100,000. 

The  reaction  is  partially  due  to  the  reduction  of  the  selenium  compounds  by 
impurities  in  the  crude  acetylene,  although  the  pure  gas  is  the  principal  agent.  Tbo 
Bpeed  of  the  coloration  ia  increased  by  the  presence  of  hydrochloric  acid  vapours. 

C.  A.  M. 


The  Estimation  of  Carbonic  Acid  in  Water.  Joseph  W.  EUms  and  H\ 
C.  Beneker.  (Joum,  Aimr,  Chern.  Soc,  xxiiL,  405.) — As  the  result  of  an  Investii 
tion  into  the  comparative  merits  of  the  Pettenkofer,  Trillich's  modified  Pettenkofei 
and  the  Lunge-Trillich  or  Seyler  methods  (Analyst,  xxii.,  312),  the  authors  eondnd* 
that  the  last  is  the  most  accurate  and  rapid,  the  error  on  the  *'  free  and  half-booot 
carbonic  acid  "  being  on  an  average  less  than  I  per  cent.,  with  a  possible  range  o 
less  than  4:3  per  cent.  In  titrating  the  *'  fixed  "  carbonic  acid  according  to  Hehner' 
method,  the  authors  prefer  the  use  of  lacmoid  to  methyl  orange,  which  is  used  b' 
Seyler.  Trillich's  modification  of  Pettenkofer's  method  gives  results  which  fti 
generally  5  per  cent.,  and  may  be  as  much  as  12  percent,  too  low.  Pettenkofer 
method  gives  still  lower  and  less  uniform  values,  and  under  some  conditions  it  yield 
extremely  erratic  results.  A.  G.  L. 


The  Detection  and  Estimation  of  Nitrates  in  Water.     P.  Caseneuve  axi4 
H.  Dfefournel,     (BulL  Soc.  Chim.,   I'UU,   xxv..  639,  640.)— The  authors*  method 
based  upon  the  fact  that  a  hloodred  coloration  is  produced  when  a  dry  mixture 
a  nitrate  and  brucine  is  treated  with  glacial  formic  acid. 

The  residue  obtained  from  the  evaporation  of  a  litre  of  the  water  is  takon 
with  20  c.c.  of  water  and  the  solution  evaporated  in  a  small  fiat-bottomed  dish  oo 
water-bath  with  OOo  gramme  of  brucine.     A  few  drops  of  glacial  formic  acid  are  tl 
added  to  the  warm  residue,  and  immediately  afterwards  a  little  water.     A  yellow 
changing  after  twelve  hours  to  rose,  is  obtained  in  the  presence  of  a  nitrate, 
addition  of  hydrogen  peroxide  effects  the  change  to  rose  in  fifteen  minutes.    Theliio^i 
ii  sensitiveness  of  the  reactioQ  ia  i  ;  XOO,0(M 
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Unlike  fcbe  colour  produced  by  sulpbuiic  acid  and  brucine  \\ntb  nitrates,  whicb 
is  fugitive,  the  rose  coloration  in  this  best  remains  unchanged  for  several  days. 

The  test  is  made  qnantitative  by  comparing  the  colour  with  that  obtained  with 
a  dry  residue  containing  a  known  quantity  of  nitrate.  C.  A.  M. 


REVIEW. 

Haxdbook  on  Petroleum.     By  Captain  J.  H.  Thomson  and  Bovebton  Redwood. 
London:  Chas.  Gril^n  and  Co.,  Ltd.     Price  ds.  6d.  net. 

The  authors  have  done  excellent  service  in  vpriting  this  handbook,  which  contains 
in  moderate  compass  and  in  very  clear  language  a  mass  of  prEictical  information 
eoncoming  petroleum,  calcium  carbide,  and  acetylene,  and  the  precautions  necessary 
tor  their  safe  conveyance,  storage,  and  employment,  which  will  be  valuable  to  all 
who  have  to  deal  with  these  products,  whether  as  inspectors  under  the  Petroleum 
Acts,  traders,  or  users.  At  the  outset  the  authors  explain  that  the  legal  definition  of 
"petroleum"  is  a  wide  one,  embracing  many  liquids  and  manufactured  products 
which  are  not  petroleum  in  the  commercial  sense ;  at  the  same  time,  the  bulk  of 
manufactured  petroleum  is  not  included  in  it,  but  only  such  as  flashes  below  VS*^  F. 
Xlisy  then  give  a  brief  history  of  petroleum,  and  a  useful  epitome  of  the  theories 
concerning  it,  the  most  probable  being  that  it  is  derived  from  organic  remains,  partly 
ACiroal  and  partly  vegetable. 

Chapters  II.  and  III.  contain  an  account  of  the  sources  of  supply  and  their 
>~elative  importance ;  a  detailed  description  of  the  petroleum  well  and  its  construction 
C^hioh  safTera  in  clearness  owing  to  the  absence  of  illustrations) ;  the  means  employed 
^or  transport,  storage,  and  distribution  ;  and  an  outline  of  the  refining  processes.  To 
Supply  the  world's  present  consumption  of  petroleum,  a  pipe  41  inches  in  diameter 
["^^ouid  be  required,  assuming  the  rate  of  flow  to  be  3  feet  per  second. 

In  Chapter  IV.  the  various  commercial  products  obtained  from  petroleum,  shale 
l^il,  and  coal-tar  are  described,  with  their  names  and  uses,  specific  gravities,  fiash- 
fXiinis.  and  boiling-points.  This  chapter  will  be  useful  to  many,  as  there  is  a  good 
^«al  of  confusion  respecting  the  precise  significance  of  some  of  these  commercial 
«>am68.  In  the  next  chapter  the  meaning  of  "flash-point"  and  "tire-test"  are 
Explained  in  the  clearest  possible  manner,  and  the  conditions  which  influence  the 
tla^b-poiat  are  discussed  in  detail. 

With  regard  to  the  muoh-debated  question  whether  the  present  legal  flash-point  of 
'^^  F.  needs  alteration,  the  authors  deprecate  the  basing  of  conclusions  upon  such 
ooDaiiieratious  as  the  maximum  atmospheric  temperature,  or  the  maximum  tempera- 
^rs  of  the  oil  in  any  lamp,  because  the  conditions  of  the  test  are  not  the  same  as 
those  whicb  arise  in  actual  practice.  They  consider  that  the  standard  of  flash-point 
^ul(]  be  judged  by  experience  atone,  and  that  no  alteratiou  should  be  made  on 
^6nly  theoretical  grounds.  "  The  real  question  is  whether  oil  of  a  given  flash-point 
^  fthown  itself  to  be  so  dangerous  by  reason  of  its  volatility  as  to  require  the 
*^tidard  to  be  raised,  and,  if  so,  whether  the  advantage  iu  point  of  safety  outweighs 
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any  disadvantage  which  may  be  involved."     Htatistics  are  quoted  to  show  that  ti 
number  of  fatal  lamp-accidents  is  not  so  great  as  to  call  for  legislation  of  a  very 
character;  in  fact,  more  than  five  times  as  many  fatalities  are  caused  by 
falling  downstairs.     If  the  Sash -point  were  to  be  raised  ahovo  the  highost  tomperat 
which  may  occur  in  an  ordinary  lamp,  it  would  have  to  be  raised  to  at  least  150' 
The  British  public,  however,  could  not  be  compelled  to  use  oil  of  this  hi(^b  test, 
if  oil  of  lower  flash  point  wore  found  to  be  as  good  or  better,  and  cheaper,  it  wi 
continue  to  be  used.     The  authors  evidently  consider  any  alteration  of  the  existif 
flash-point  both  unnecessary  and  undesirable.     They  consider  that  i*0  per  cent,  of  \\ 
accidents  which  have  occurred  have  been  due  to  ignorance,  carelessness,  slovenlin* 
or  false  economy  in  purchasing  flimsy  lamps,  and  they  look  for  the  remedy  to  a 
education  of  the  people. 

In  Chapter  VI,  methods  for  determining  the  flash-point  are  detailed.  i 
history  of  the  evolution  of  the  Abel  test.  The  Abel-Pensky  test  ie  very  fully  illustri 
and  described,  "as  advantage  will  probably  be  taken  of  the  first  opportunity 
legah/e  its  use  in  this  country."  The  German  instructions  are  given  in  fall 
table  for  correction  of  observed  flashing-points  for  variations  in  barometric  pi 
which,  though  not  yet  legalised,  it  is  suggested  that  iuspeotors  should  make  use  of. 

The  bungling  history  of  petroleum  legislation  is  recounted  In  Chapter  VII.  Id 
fortunately  abortive  Bill  introduced  in  1860  nitroglycerin  was  included,  "  to  whici 
apparently,  the  ofRcer  of  the  local  authority  was  called  upon  to  apply  the  flaab-teet' 
The  existing  legislation  ib  summarised  in  Chapter  VIII.,  and  the  diructions  In  whic 
amendment  and  further  legislation  are  desirable  are  pointed  out. 

In  Chapters  IX.  and   X.  the  precautions  necessary  to  avoid  accident  in  i\ 
conveyance,  storage,  and  use  of  petroleum  are  fully  discussed,  and  valuable  su^ 
tions  are  given  as  to  the  construction  and  use  of  mineral  oil  lamps,  based  upon 
evidence  given  before  the  Select  Committee  on  Petroleum.     The   last  c^""^^*-*- 
devoted   to   calcium    carbide   and   acetylene.      Sixteen   appendices,  cootai 
Petroleum  Acts,  Orders  in  Council,  Model  Rules  for  the  Care  and  Use  of  PolroUri 
Lamps,  etc.,  aud  an  index  complete  the  work. 

It  is  to  be  hoped  that  the  authors*  wish  may  be  reali^sed,  and  that  the  gei 
voluntary  adoption  of  the  safeguards  which  they  have  shown  to  be  necessary^ 
anticipate  and  even  render  unnecessary  further  legislation.     To  this  end  their 
book  cannot  be  too  widely  road,  and  it  should  be  possessed  by  all  who  have  to  < 
professionally  on  matters  relating  to  petroleum.  L.  A, 


INSTITUTE  OF  CHEMISTRY. 

Wb  are  informed  that  the  next  Examination  iu  Therapeutics,  PharmacologXi 
Microscopy  will  bo  hold  at  .10,  Bloomsliury  Square,  London,  W.C,  in  January, 
also  that  the  exact  date  is  not  yet  fixed,  but  will  be  communicated  to  inteD( 
candidates.  Candidates  desirous  of  presenting  themselves  are  required  to  maJ 
their  applications  on  or  before  Tuesday,  the  3rd  day  of  December,  1901. 
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PROCEEDINGS   OF  THE    SOCIETY    OF   PUBLIC    ANALYSTS. 

monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  November  C» 
in  the  Chemical  Society's  Rooms,  Burlington  House. 

Tlio  Ih'esident  (Dr.  J.  Avoustls  Voellkek,  M.A.,  B.Sc.)  occupied  the  chair. 
The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
Certificates  of  proposal  for  election  to  membership  in  favour  of  the  following 
candidates  were  read  for  the  first  time :  Mr.  Horatio  Ballantyne,  F.I.C.,  Analytical 
and  C-onsulting  Chemist,  76,  Chancery  Lane.  W.C.;  Mr.  M.  Hunter,  M.A,  (Oxon.), 
Science  Lecturer,  Rangoon  College ;  \fr.  Ernest  Alfred  Lewis,  Assayer  and  Metal- 
lurgist to  Muntz's  Metal  Co.,  Ltd.,  French  Walls,  near  Birmingham  ;  Mr.  Frederick  J. 
Lloyd,  F.I.C.,  Analytical  and  Consulting  Chemist,  Muscovy  House,  Trinity  Square, 
E.C. ;  Mr.  Albert  E.  Parkes,  F.LC,  Analyst  to  the  Stepney  Borough  Council, 
43,  Whitehorse  Street.  Stepney,  E. ;  and  Mr.  Thomas  Tickle,  B.Sc.  (London),  Public 
Analyst  for  the  City  of  E.\eter,  4,  Hills  Court,  Exeter. 

Mr.  F.  M.  Wharton,  F.LC,  was  elected  a  member  of  the  Society, 
The  following  papers  were  read :  •'  The  Composition  of  Milk,"  by  H.  Droop 
RichcDoud  ;    "The  Determination  of  Carbon  in   Steel  by  Direct  Combustion,"  by 
Bertram  Blount:  and  '*  Enieritidis  sjnirogcnes  as  Evidence  of  Sewage  Pollution,"  by 
H.  Decban. 

The  pREsiDE.NT  (L>r.  Voelcker)  said  that  the  Council  liad  been  requested  to  lay 

before  the  Departmental  C'ommittee  on  Butter  Regulations  ap|x>inted  by  the  Board 

of  Agriculture  the  views  of  the  Society  on  the  question  of  the  composition  of  butter, 

the  point  dealt  with  by  the  Departmental  Committee  in  the  first  instance  being  that 

of  t>iB  maximum  proportion  of  water  that  butter  should  contain.     With  the  view  of 

eliciting  the  opinions  of  members  and  putting  forward  an  authoritative  view  on  the 

question,  there  were  circulated  among  the  members  of  the  Society  forma  of  inquiry, 

tbo  replies  to  which  were  collected  and  considered  by  a  committee  appointed  by  the 

Cooncil  for  the  purpose.     These  replies  formed  the  basis  of  the  conclusions  which 

Dr.  Dyer  and  Mr.  Hehner,  as  the  representatives  of  the  Society,  laid  before  the 

Departmental  Committee  in  the  course  of  their  evidence.     It  was  intended  that  the 

work  of  the  Departmental  Committee  should  include  the  consideration  of  questions 

relating  not  only  to  the  proportion  of  water  in  butter,  but  also  to  the  general  nature 

and  composition  of  butter,  and  this  matter  would  form  the  subject  of  investigation 

KT  '  lr;ration  by  the  committee  appointed  by  the  Society's  Council,  and  of 

t  'Icnce  by  their  representatives. 


Dr.  DVGB  said  that  over  ninety  members  of  the  Society  had  commnnicated 
their  views  on  the  question  of  water  in  butter.  Of  these  a  majority  were  of  opinion 
that  16  per  cent,  should  be  fixed  as  a  limit,  and  of  the  remainder  a  large  preponder 
ance  were  in  favour  of  a  lower  limit,  namely,  15  per  oant.,  while  some  few  reco 
mended  even  lower  limits  still.  Only  a  very  few  were  in  favour  of  a  higher  liin 
than  16  per  cent.  The  committee  appointed  by  the  Council  of  the  Society,  ha 
carefully  weighed  all  this  evidence,  considered  that  it  would  on  the  whole  express 
well  the  feeling  of  the  Society  if  Mr.  Hehner  and  himself  were  instructed  to  la 
before  the  Departmental  Committee,  as  the  view  prevailing  in  the  Society,  that  t 
proportion  of  water  permissible  in  butter  should  be  lixed  at  16  per  cent.,  and 
recommendation  to  that  effect  was  accordingly  made  by  them  ;  but  at  the  same  time 
the  diverse  views  of  the  minority  of  the  members  were  also  laid  before  the  Cotxunittee. 
They  were  accorded  a  long  and  patient  bearing,  and  underwent  a  long  cross-examina- 
tion on  the  subjects  mentioned  in  the  course  of  their  evidence.  Re  believed  it  was 
expected  that  the  Departmental  Committee  would  formulate  some  reoommendatioo 
on  the  subject  of  water  in  butter  in  an  interim  report,  without  waiting  until  it  had 
heard  evidence  on  the  much  more  dit^cnlt  and  knotty  subject  of  the  standards  which 
should  be  fixed  as  indicative  of  genuine  composition  in  the  case  of  butter-fat. 
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THE    COMPOSITION    OF    MILK. 

Bv  H.  Droop  Ricumomo,  F.I.C. 

{Head  at  the  Meeting,  N(wember  6,  1901.) 

Mean  Composition  ditring  1900.— Of  the  34,978  samples  examined  in  the  Aylesbury 
Dairy  Company's  Laboratory  during  1900,  29,482  were  samples  of  milk.     The  com*] 
position  of  13|798  received  from  the  farms  is  given  in  Table  1. 

Table  I. 
Average  Comjtositinn  nf  Milk  during  1900. 


i:venlnif  Ultk. 


Average. 


Spwific 

Gravity. 


TotiU 
6oUd«. 


KaL 


SuUda-    8peo1fi« 
not-fat*  Gnvlly. 


Solid! 


1-0325     12-88  1   3-80      903      l-0:i2«     12'6fl     S'flfi 


1'0324 
•0325 
I  03:^3 
1031'5 
1-0322 
1-0314 
10314 
1-0317 
1-0321 
1-0S2.'S 
1-0324 


12*79 
1277 
12-70 
12-ftd 
12-61 
12-43 
12-60 
12-70 
12-86 
lfi-&6 
12-»0 


12-"4 


3-78 

y-03 
0-Ul 

3-70 

»0] 

3 -78 

8-9& 

8-67 

8'»» 

8-60 

S-&»2 

8-69 

8-74 

8-60 

8-74 

3  88 

8-82 

8'ft2 

8-»l 

3 -88 

900 

3 -as 

902 

i-osifl 

1 

!■■■   - 

I  -oaii-i 

1-0:^17 

I 

1 

1 

J  ' 

1  '. 


12*rt2 

...    ',Q 


1241 
13-34 


FaL 


3'«3 
3-59 
3-&» 
3  4« 
8-43 
3-ft« 


8-99 
H'99 
8-93 
S'9» 
6*»S 
9-71 


3*81  I   3*93  1   10323     12'67 '    3*64      8 
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The  morning  and  evening  niilka  have  been  kept  separate.  As  has  been  observed 
in  former  years,  the  lowest  fat  occurs  in  May  and  Jane,  and  the  highest  during  October 
and  November.  During  July  and  August,  as  has  been  invariably  the  case  in  previous 
years,  the  solids-iiot-fat  are  lower  than  in  the  other  months,  and  these  begin  to  rise 
during  September,  and  become  normal  towards  the  end  of  the  month. 

Accuracy  of  Methods  Used, — As  in  the  bulk  of  the  analyses  the  fat  is  determined 
by  the  Gerber  method  and  the  solids-not-fat  calculated,  I  have  compared  the  results 
with  those  obtained  by  the  Adams  method  for  fat  and  the  ashcRtos  method  for  total 
soUds. 

In  7^  analyses  the  ditl'erunce  between  Adams  and  Gerber  was  : 

In  69  cases,  or  68*5  per  cent.,  01  or  less  ; 
„    8        „        10-3        ..  01  to  O'lo;  and 

M     1  case,  or     13        „  above  0  15. 

The  mean  figures  were  identical. 

In  B'i  analyses  the  difference  between  the  fat  calculated  and  that  found  was : 

In  60  cases,  or  73*2  per  cent.,  O'l  or  less  ; 
,.  19         „        23-2         .,         0*1  to  015;  and 
M     3         „  3-6         „         0-15  to  0-2. 

The  mean  calculated  fat  was  0-019  per  cent,  less  than  the  mean  fat  found. 

It  IB  evident  that  the  ligures  in  Table  I.  are  close  approximations  to  the  truth. 

Some  experiments  were  made  with  Macfarlane's  chrysotile  method  (Analyst, 
xviiL,  73).  On  shaking  up  a  Uttle  chrysotile  with  water,  it  was  found  that  the  water 
was  very  distinctly  alkaline  to  phenolphthaloin,  and  it  was  thought  that  the  lower 
results  formerly  obtained  (Axalvst,  xix.,  77)  might  be  due  to  heating  the  milk  in  the 
presence  of  soluble  alkahne  salts.  A  quantity  of  chrysotile  was  treated  with  strong 
hydrochloric  ooid^  washed  till  neutral,  and  dried  ;  a  quantity  of  asbestos  was  similarly 
treated. 

The  results  on  one  sample  of  milk  were  ; 

Dried  on  washed  asbestos 

„  unwashed  asbestos  . . . 
,1  washed  chrysotile  ... 
,,       unwashed  chrysotile 

It  was  evident  from  these  figures  that  the  lower  results  are  not  wholly  due,  though 
perhaps  partially,  to  the  presence  of  alkaline  salts. 

The  fat  was  estimated  by  extraoting  the  dried  solids  with  ether,  with  the  follow- 
ing results  : 

Extracted  from  washed  chrysotile 3*65  per  cent. 

,,  unwashed  chrysotile  ...         ...     3'62       ,, 

Adams's  method         3*65       ,. 

The  slightly  lower  result  from  unwashed  chrysotile  suggests  that  a  small  portion 
of  the  fat  was  saponified  by  the  alkali;  as  the  method,  even  aftef  the  very  tedious 
pi^dsa  of  completely  washing  the  chrysotile  was  adopted^  failed  to  give  results  of  a 
^tififaetory  nature,  it  was  not  further  investigated. 

VamUwu  in  Fat  duriiuj  Delivery  of  the  Milk, — The  same  average  percentage 
^(  (364;  was  found  in  7,369  samples  taken  before  delivery  and  in  4,543  sampl 


12*70  per  cent,  total  solids. 

12-70 

12-47 

12*34 
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taken  during  delivery,  though  the  variations  were  Boinewhat  wider  in  the  latter  series; 
than  in  the  former,  due  to  the  tendency  that  cream  has  to  separate  from  milk  oa 
standing.  I  have  been  asked  what  may  bo  considered  an  extreme  reasonable  limit  of 
variation,  and  the  two  series  afford  data  for  deducing  this.  I  consider  that  the 
following  formula  gives  a  figure  which  is  as  correct  as  possible  : 

Limit  of  variation  =  2*022  \/  "t-i-^ 

V      «•     1 


^ 


It  the 


where  ^'^  -the  sum  of  the  squares  of  the  differences  from  the  mean 

hrst  series  : 
!?,  =  the  sum  of  the  squares  of  the  differences  from  the  mean  of 

second  series  ; 
n  »the  number  of  samples  in  the  first  series  ; 
n^  =  the  number  of  samples  in  the  second  series. 

The  figure  obtained  for  this  value  from  the  two  series  mentioned  above  is  0*31  por 
cent. ;  this  includes  difforencos  due  to  errors  of  sampling  and  analysis,  and  a  reason- 
able amount  of  separation  of  oream  ;  the  probable  variation  is  onlyO'll  per  cent., and 
a  higher  difference  thau  0-31  per  cent,  would  show  either  a  very  abnormal  conditioD 
of  things  (r/.  Vieth,  Analyst,  viii.,  2)  or  unnecessary  carelessness. 

Variation  of  Constihienis  of  Solids-not-fat, — In  order  to  ascertain  whether  all  the 
constituents  of  the  solids-not-fat  vary  directly  as  the  total  percentage,  or  whether 
an  excess  or  deticiency  of  solids-not-fat  is  due  to  excess  or  dctioiency  of  any  one  i^on- 
stituent,  I  have  examined  a  large  number  of  analyses  of  milk  in  which  milksugar, 
proteids,  and  ash  were  determined.     On  plotting  out  the  average  figures  for  Boli^f 
not-fat  against  each  of  the  constituents,  I  find  that  the  figures  for  milk-sugar,  proteic 
and  ash,  Lie  each  in  a  series  of  three  straight  lines.     For  each  constituent  the  brc 
occur  between  88  per  cent,  and  8-9  per  cent,  and  between  8*4  per  cent,  and  HSper 
cent.,  and  are  quite  well  defined.     It  is  suggestive  that  the  one  figure  is  very  near  th^ 
average  percentage,  and  the  other  is  almost  that  adopted  as  the  limit  for  normal  niili^l 
and  the  figures  show  that  it  would  be  difiicult  to  dilute  down  a  milk  high  in  aolid^ 
not-fat  without  arousing  a  strong  suspicion  that  it  is  watered.     Table  II.  gives  tbfi 
figures  deduced,  which  are  averages,  and  individual  samples  may  show  difTereucea* 


;eid^ 
reaU^ 


T.\BLE  n. 

1 

Solids-oot-fnt. 

Proteids. 

J 

lUnge. 

Average. 

J 

about  10  per  cent. 

100                   4-79 

4-37 

O-fll 

900— 926 

9-10                  4-77 

3-57 

076 

8'75-9O0 

8-87                  4-75 

3-39 

078 

8-60— H*75 

8-67                 4-60 

3 '35 

0  73 

8-40— 8ti0 

8'50                  4-48 

3-30 

0-72 

8-20— 8-40 

830                  4-18 

3-39 

073 

8-00— 8-20 

8-10                  3-94 

3-41 

07fi 

Any  deficiency  of  solids-not-fat  below  90  per  cent,  is  chiefly  due  to  a  doficiftH^ 
in  the  milk-sugar. 

.'Vny  excess  of  solids-not-fat  above  9  0  per  cent,  is  chiefiy  due  to  an  excess 
proteids. 
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The  ash  may  be  deduced  with  very  fair  aocuracy  from  tbo  proteids  by  the 
formula  A  =  0'3G  + Oil  P. 

lidatwn  between  Ute  Proteids  arui  Salts  of  Aft/jt.— The  formula  juflt  quoted 
indicates  an  intimate  connection  between  proteids  and  salts  of  milk  :  it  is,  indeed,  a 
matter  of  common  knowledge  that  the  casein  is  in  some  way  combined  with  calcium 
phosphate,  but  so  far  as  I  am  aware  no  attempt  has  f)een  made  to  ascertain  the  exact 
way  in  which  calcium  phosphate  is  combined. 

Following  S*>ldner  and  Duolaux,  I  employed  Zabn's  method  of  filtration  of  the 
milk  through  a  porcelain  filter  in  my  experiments  on  this  point.  It  is  usually  stated, 
and  I  have  hitherto  accepted  this  statement,  that  on  filtration  through  porcelain  the 
caaein  is  left  behind  and  the  albumin  passes  into  the  filtrate.  I  find,  however,  that 
the  whole  of  the  proteids  are  removed  from  solution,  and  have  not  detected  albumin 
in  the  filtrate.  Whether  the  difference  in  results  is  due  to  the  use  of  porcelain  of 
different  quality  I  am  unable  to  say  ;  but  it  may  be  due  to  the  fact,  that  the  difference 
in  concentration  of  the  milk  and  the  filtrate,  owing  to  the  removal  of  fat  and  proteids. 
haa  not  been  taken  into  account,  and  as  by  neglecting  this  the  casein  would  be  found 
too  low,  there  would  he  consequently  a  difTerenf^e  which  might  be  taken  as  albumin. 

The  method  of  allowing  for  the  difference  of  concentration  is  to  calculate  the 
oonstituents  of  the  filtrate  to  the  original  milk  by  multiplying  by  the  percentage  of 
water  in  the  milk,  and  dividing  by  the  percentage  of  water  in  the  filtrate :  this  I 
believe  is  correct,  and  is  the  most  convenient  method  of  making  the  correction. 

1  have  also  made  some  examinations  of  whey  produced  by  the  action  of  rennet 
on  milk. 

The  following  are  the  mean  results  I  have  obtained ; 


Total  3oIids 

Fat  

ftu^iar         

I*roteids    

Other  solids         .  . 
Ash  

^  kO  

p**o^        

i^Oj  (combined  1    .. 
ITotal  nitrogen 

"T*roleid  nitrogen  ... 
Albumose  nitrogen 

Of  the  total  nitrogen  of  the  milk,  the  oasein  nitrogen  was  0>477  per  oent.^  and 
^he albumin  nitrogen  0063  per  cent 

The  first  point  to  which  attention  must  be  drawn  is  that  the  alkalinity  of  the 
■«h  (which  is  expressed  as  CO^)  is  identical  in  the  milk  and  the  serum  ;  this  was 
^ound  to  l>e  the  case  in  three  samples.     The  only  conclusion  to  be  drawn  from  this  is 
I        tool  the  salts  combined  with  the  proteids  contain  equal  amounts  of  acid  and  base. 
H  By  subtracting  the  serum  hme  and  phosphoric  anhydride  from  che  totals  we  get 


HI  lllr 

S«niin  from 

S«raiD  from 

Whey. 

Whey 

AUiK, 

Krefih  Milk. 

Hmua  Milk. 

HMtad. 

12-83 

5i3/Q 

6-03 

6*21 

6-19 

401 









4-45 

4-45 

4-44 

445 

446 

3-46 
016 

0-16 

0-12 

|l'24 

1-16 

075 

0-48 

0-47 

0-52 

0-51 

0-17 

0O54 

0-045 

0-051 

0-047 

0*22 

0-097 

0094 

0-103 

0096 

0-016 

0016 

0013 

not  estimated 

0-54 

0129 

0-113 

054 

oms 

O'CMT 

— 

0-061 

0066 

814 
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the  lime  and  phoephoric  anhydride  combined  with  the  proteids.    The  following  is 
the  composition  of  the  matter  separated  by  porcelain  : 

Proteids  3-46 


Casein  nitrogen 
Albumin  nitrogen 

CaO     

PaO.     

Ash      


0-477 
0O63 
0116 
0-123 
0-27 


It  will  be  convenient  at  this  stage  to  deduce  similarly  the  composition  of  the  card 
separated  by  rennet.    This  is  : 

Curd  nitrogen  0*411 

CaO     0119 

PA     .-.         0117 

Ash      0-23 

While  there  are  left  in  solution : 

Proteid  nitrogen        0-068 

and  Albumose  nitrogen 0-061 

Hammarsten  gives  the  following  composition  for  casein,  the  curd  produced  by 
rennet,  and  the  proteid  of  the  whey : 


Casein 

Curd. 

Whey 
Found. 

50-33 

700 
13-25 

Pnteid. 

Carbon     ... 
Hydrogen 
Nitrogen  ... 
Phosphorus 

Found. 

52-96 
705 

15-65 
0-85 

Calculated 

52-96 

703 

15-64     , 

0-84 

Found.                CalcuUted. 

52-88  52-95 
700                 7O0 

15-84  15-88 
0-99*                0-98     I 

Calculated 
49-75 

13-18 

From  these  figures  I  have  ventured  to  deduce  formulae,  not  as  absolutely  correot, 
but  probable  near  approximations.    They  are  : 

Casein      C,«,H^N„SPO« 

Curd         Ci«Ha22N«SP044 

Whey  proteid      CaaHj^NcOio 

If  we  assume  that  casein  separated  by  porcelain  is 

C,«,H^.^N,jSPO,,CaNa,KCa3P20.). 
and  that  it  is  split  up  by  rennet  into 

C^,oH,.^N  SPO,,Ca,^(Ca,P,0,)  and  C^,H„Nr>0,o, 
we  shall: 'find  the  following  figures  for  0*477  casein  nitrogen  : 

CaO 0-119 

PA 0-121 

NajO 0*026 

Total  ash        0*266 

This  would  be  split  up  by  rennet  into 

Curd  nitrogen  0-419 

Albumose  (whey  proteid)  nitrogen  0*058 

Ash      0-24 


*  I  have  inserted  this  &gare. 


the  curd  would  contain  the  same  amonnts  of  lime  and  phosphoric  anhydride  as 
»  casein. 

As  the  proteid  nitrogen  is  a  little  higher  (0*068)  in  the  whey  than  the  albumin 
irogen  (0*0rt3),  and  as,  moreover,  traces  of  proteid  phosphorus  were  found  both  by 
lumeister's  method  and  that  described  in  "  Dairy  Chemistry,"  p,  113  (both  of  which 
reed),  it  is  probable  that  there  is  a  little  curd  left  in  the  whey,  most  likely  in 
sponsion,  as  the  whey  is  not  quite  clear. 

The  very  close  concordance  of  the  tigores  throughout  affords  grounds  for 
jposing  that  the  view  put  forward  above  is  correct.  (!asein  may  be  regarded  as  a 
bslituted  pbospbonc  acid,  the  substituted  group  having  itself  an  acidic  function  ; 
is  in  milk  is  combined  with  a  molecular  proportion  of  calcium  phosphate.  A 
rther  coD&rmatioQ  of  this  view  is  obtained  by  adding  to  milk  the  minimum 
lantity  of  acid  necessary  to  just  curdle  on  l>oiling.  If  a  mineral  acid  (sulphuric  or 
rdrochloric  acid)  is  used,  the  quantity  necessary  to  just  curdle  on  boiliog  is  about 
5  cc.  of  normal  acid  per  litre  of  milk ;  the  quantity  calculated  to  replace  the  sodium 
the  formula  for  milk  containing  3-0  per  cent,  casein,  is  S-3  cc,  and  the  acidity  of 
le  serum  (lOti ')  is  practically  equal  to  that  of  the  original  milk  (16-7'  after  boiling). 

On  eurdling  milk  with  rennet,  and  estimating  the  acidity  of  the  whey,  it  is 
und  to  be  less  acid;  the  mean  acidity  of  milk  was  found  to  be  19*0  c.o.  normal 
kali  per  litre,  and  the  whey  (after  correcting  for  the  difference  of  volume  due  to 
EDoval  of  curd)  was  10-6  cc.  normal  alkali  per  litre,  or  a  difference  of  8*4  cc,  a 
:ure  which  is  in  entire  agreement  with  the  view  expressed  above. 

The  results  on  the  serum  of  milk  heated  to  100'  C.  which  were  originally 
eluded  to  study  the  changes  in  the  albumin,  do  not  show  that  any  great  change 
CQi-s  in  the  salts  on  heating  ;  there  is  a  slight  deficiency  of  lime — 0009  per  cent. — 
lich  is  nearly  equivalent  to  the  deficiency  in  the  phosphoric  acid— 0*003  per  cent., 
Us  the  deficiency  in  the  carbonic  acid — which  is  derived  from  the  combustion  of 
i«  citrates  of  milk  ;  this  indicates  that  a  slight  deposition  of  calcium  citrate  and 
Uffiphate  occurs  on  heating.  Attempts  were  made  to  estimate  the  lime  in  the 
ight  deposit,  but,  owing  probably  to  the  relatively  large  bulk  of  water  necestiary  to 
■ah  this,  only  0'()012  per  cent,  on  the  average  was  found.  It  was  found  also  that 
1  boiling  milk  the  acidity  was  reduced  from  19*0  cc,  normal  alkali  per  litre  to 
17  cc.  This  is  most  probably  due  to  the  expulsion  of  free  carbonic  acid,  and  is 
uivaiont  to  0*0044  x  2*3  =  001  per  cent.,  or,  roughly,  50  q.c,  per  litre,  which  is 
K>ut  the  quantity  found  to  exist  in  milk. 

The  amounts  of  liuie  and  phosphoric  anhydride  in  heated  whey  are  almost 
actly  equal  to  those  in  the  eenim  from  heated  milk,  indicating  that  in  addition 
a  partial  separation  of  albumin,  a  slight  deposition  of  calcium  salts  occurs. 

With  regard  to  the  acidity  of  milk,  this  can  only  be  due  to  the  presence  of 
id  phosphates  and  citrates.  1  find  experimentally  that  while  tri-sodium  citrate  is 
rutral  to  phenolphthalein,  the  neutral  phosphate  is  expressed  by  the  composition 
ftj.^jHj.y^POj  in  aqueous  solution  and  Na^.^-II^.y^PO^  in  5  per  cent,  milk-sugar 
ilution,  and  this  appears  to  account  for  the  fact  that  milk  just  neutralized  to 
jenolphthalein  is  slightly  reddened  by  dilution  ;  the  end-reaction  is  not  very  sharp. 

The  acidity  of  the  milk,  added  to  the  alkaUnity  of  the  ash,  give  a  datum  for  the 
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estimation  of  the  citrio  aoid  in  milk.     The  acidity  of  boiled  milk  ie  16*8  c.c.  normil 

aJkali  per  htre  to  phenolphthaleiu,  and  as  this  is  due  to  acid  phosphates,  this  is  equal 

«-  ^         ,       L       .     ,  1-         ,_-  L  -  .       34-6x0063     „^,^ 

34 "6  c.c.  for  chemical  neutrality,  which  is  equal  to  -r.?iQn — rr.  =0*218  per 


16-8  X 


09] 


1032x10 


cent,  citric  acid;  the  alkalinity  of  the  ash  as  CO^  is  0*016  per  cent.  ==0016 x 


63    ^^ 


=  0046  per  cent,  citric  acid,  or  a  total  of  0*264  per  cent.  We  may  presume  that,  $m 
very  little  calcium  citrate  is  deposited  on  boilini;,  it  exists  in  milk  as  RjHC,H,p^ 
and  the  citrates  would  account  for  14*4  c.c.  normal  alkali  per  litre,  and  the  remaindej 
is  accounted  for  by  the  phosphate  RH-^PO^ ;  this  is  equivalent  to  0020  por  cetit 
PjO,,  being  present  as  RH^PO^,  while  0077  per  cent,  is  present  as  R.HPOj. 

The  item  returned  in  the  analysis  as  other  solids  agrees  fairly  well  with  thi 
percentage  of  citric  acid  deduced,  when  allowance  is  made  for  the  carbonic  aoid  ii 
the  ash  and  the  hydrogen  replaced. 

In  conclusion,  the  following  shows  the  distribution  of  the  phosphoric  acid 
the  milk : 


P^O.  as  casein,  combined  with  CaNa  and 

...    00605  per  cent 

P^O.  asCa.,(POj. 

...    0*06:25 

P.O.  asH^nro,    

...     0077 

PjO^  as  RH^l'O,      

...     0-020 

Total  P.>0,         

and  the  analysis  of  the  milk  may  be  written  : 

Water 87*17  per  cent. 

Fat         4-01 

Sugar     .--  .. 4*45        „ 

Casein,  with  the  salts  in  com- 


0-220 


bination 
Albumin.  . 
Baits  in  solution 


3-33 
0*40 
073 


yielding  ash  0*37  per  cent 
.,      0'48       ., 


Total  ...  100-09       „ 

[y  conclusions  differ  from  those  of  Biildner  in  that — 
(i.)  I  consider  one-third  of  the  base  with  which  casein  is  combined  in 
to  be  soda  and  not  lime. 

(ii)  I  consider  that  casein  forms  a  molooular  compound  with  caloimn  phosph 
(ill)  I  express  the  citrates  as  dibasic,  and  not  as  triliasio,  and,  conseqacntlv, 
proportions  of  mono  and  dibasic  phosphates  do  not  agree. 

Before  finally  concluding,  I  would  point  out  some  objections  to  my  viow 
First  of  all,  there  are  possible  errors  of  analysis;  and  these,  as  the  absolute  quav 
tides  dealt  with  are  smali^  may  be  relatively  large.  Then  I  have  taken 
account  of  the  small  amounts  of  magnesium  which  may  replace  calcium  ;  1  aotu 
find  a  rather  larger  (juantity  of  phosphoric  anhydride  in  the  Ca,(POj)^  than  in 
casein,  while  they  should  be  equal ;  but  against  this  there  is  the  phofiphorun  of  tP^ 
leoithiu  of  the  fat  and  the  higher  percentage  of  phosphorus  in  Btoroh's  mu 
proteid,  which  would  give  phosphoric  anhydride,  and  which  would  be  iocloded 
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tt&e  phosphoric  acid  as  calcium  phosphate.  Finally,  I  have  not  assumed  that 
c^bumin  is  in  combination  with  bases.  I  am  inclined  to  disregard  these  objections, 
face  of  the  facte  supporting  my  view. 

Discussion. 

Mr.  Blount  said  that,  for  a  purpose  other  than  filtration,  he  was  concerned  in 
Dg  to  use  "biscuit"  porcelain,  which  he  hoped  would  prove  quite  impervious,  not 
«rely  to  liquids,  but  to  gases.  "Biscuit"  porcelain,  as  it  was  known  in  the  labo- 
^^tory,  was  an  extremely  impervious  material  for  all  ordinary  purposes ;  but  it  was 
Conceivable  that,  if  heavy  pressure  were  used,  it  might  sullice  t<o  filter  a  turbid  liquid 
^ery  slowly,  and  to  effect  important  separations.  He  had  himself,  however,  tried  to 
SlteT  a  very  turbid  and  refractory  liquid  under  heavy  pressure  through  "  biscuit  " 
porcelain,  and  had  failed  entirely  to  get  even  a  drop  through  ;  and  he  would  like  to 
h.e&r  whether  the  porcelain  used  by  Mr.  Bichmond  was  of  some  more  porous  grade 
t^lian  the  kind  generally  used  for  laboratory  vessels. 

Dr.  RiDEAL  thought  that  the  Society's  hearty  thanks  were  due  to  the  author  for 
the  papers  on  this  subject  which  he  brought  before  them  annually.  Apart  from 
statistical  matter,  they  included  references  to  interesting  points  bearing  on  the  ques- 
tion of  milk  constitution — such,  for  instance,  as  the  valuable  suggestions  which  the 
present  paper  contained  as  to  the  constitution  of  the  acids  present  in  milk.  fl 

The  PuBsiDEST  (Dr.  Voelcker)  said  that  in  previous  reports  Mr.  Richmond  had 
^jrawn  attention  to  the  fact  that  each  year  the  average  percentage  of  fat  decreased  a 
little.     In  the  results  now  given  for  1900  this  decrease  continued  to  be  shown,  its 
amount  being  practically  the  same  as  in  previous  years     namely,  about  U'l  per  cent. 
Xt  vras  to  be  noticed  that  the  average  figures  for  soUds-not-fat,  in  the  case  of  both  the 
Tuoming  and  the  evening  milk,  were  identically  the  same  for  1900  as  for  1899,  and 
'the  variation  in  fat  between  morning  and  evening  milk  was  also  the  same  as  in  1899, 
^be  average  variation  being  under  ^  per  cent,  in  each  case     This  was  a  point  of 
c^onsiderable  importance  in  view  of  what  was  brought  out  at  the  meetings  of  the 
IDepartmental  Committee  on  milk  standards,  when  it  was  sought  to  show  that  much 
"^vider  differences  existed  between  morning  and  evening  milk  than  were  exhibited  by 
^Ir.  Richmond's  figures.    It  should,  of  course,  be  clearly  understood  that  the  morning 
xnHk  hero  referred  to  was  the  milk  actually  drawn  in  the  morning,  not  the  milk  which 
"vraA  distributed  in  the  morning,  and  which  was  probably  taken  overnight,     He  agreed 
"with  Dr.  Rideal  as  to  the  value  of  the  addenda  which  Mr.  Richmond  usually  made  to 
Ilia  annual  statistics.     The  points  brought  out  in  the  present  paper  with  regard  to  the 
'forma  of  combination  in  which  hmo  occurred  with  the  other  constituents  of  the  milk 
^ere  not  only  of  great  interest,  bat  of  far-reaching  importance.     Considering  the 
important  inSuenco  which  Ume  salts  exerted  in  connection  with  the  action  of  rennet 
and  the  formation  of  curd,  there  was  indicated  the  necessity  for  still  further  investi- 
gation into  the  composition  of  milk,  and  into  the  manner  in  which  the  different 
constituents  were  bound  together. 

Mr.  RtcHMONfi  said  that,  as  in  past  years,  the  groat  bulk  of  the  work  recorded  in 
paper _^^^^dD  done  by  Mr.  J.  B.  P.  Harrison  and  Mr.  C.  H.  Rosier 


I 
I 
I 


THE  ANALYST. 


asBistftnts,  whoBO  help  he  desired  du]y  to  acknowledge.  It  was  quite  true  that 
practically  the  last  twenty  years  there  had  been  a  email  but  distinct  fall  in  fat, 
the  average  annual  decrease  was  considerably  less  than  01  per  cent. ;  and  in  1 
as  far  as  could  be  told  at  present,  probably  a  break  would  occur  in  the  oontinuity 
the  decrease,  and  there  would  be  a  rise  in  the  average  percentage  of  fat.  The  v; 
tion  in  fat  between  mornitig  and  evening  milk  had  been  practically  the  same  for 
last  twenty  years — namely,  from  O'i  to  0-4  per  cent.,  and  it  was  only  extremely  rai 
that  any  greater  variation  occurred.  The  only  occasions  on  which  he  had  not! 
large  variations  were  when  there  was  a  large  difference  in  the  length  of  the  in 
between  milking-timos.  If,  for  instance,  the  intervals  were  eight  hours  and  six 
hours  respectively,  the  milk  after  the  sixteen-hour  interval  would  be  found  someti 
to  contain  as  little  as  2^  per  cent,  of  fat,  while  the  milk  after  the  eight-hour  inte: 
might  contain  as  much  as  .^  or  6  per  cent.  But  the  intervals  were  usually  very  m 
more  even.  He  had  used  two  kinds  of  porcelain,  one  being  that  used  in  the  I'as 
filter,  and  the  other  that  sold  onder  the  name  of  "  porous  balloon  filters."  Probftb 
both  of  these  would  be  much  more  porous  than  the  kind  mentioned  by  Mr.  Blount. 

Mr.  Blount  observed  that  it  would  seem  desirable  that  some  definite  staodai 
of  porosity  should  be  adopted. 

Mr.  Rrmmond  said  that  he  had  found  that  with  both  of  the  two  kinds  of  poro 
lain  he  bad  used — which  certainly  differed  from  one  another  in  porosity — the  prote 
were  completely  removed  from  the  milk  ;  and  this  being  so,  he  bad  not  investi 
the  matter  further. 


THE    RELATION    BETWEEN    SPECIFIC   GRAVITY.  FAT.   AND    SO] 

NOT-FAT  IN   MILK. 

Br   NORMAX  liEONAKD,   B.Sc. 

In  a  former  paper  (Analyst,  xxv.,  07-69)  the  application  of  the  method  of  lei 
squares   to  the  results  of  analysis  of  137  samples  of  milk  was  described,  and 
most  probal)le  values  of  the  constants  s  and/  in  the  equation  G  -  Ss  -  F/,  represei 
ing  the  relation  between  degrees  of  specific  gravity  (G),  percentage  of  fat  <F), 
of  solids-not-fat  (S),  were  found  by  that  method  to  be  3  906  and  0-H15  respectiva] 
From  these  results  was  deduced  the  equation  F  =  0  827T  -  0''2V2G  for  calculating  t 
fat  from  the  total  solids  (T)  and  the  speciiio  gravity.     This  formula,  like  most  of 
milk  formuliB  which  have  been  proposed,  is  based  on  the  assumption  that  the 
gravity  of  milk  is  raised  or  lowered  by  a  constant  amount  for  each  per  cent,  h^  r 
of  solids-not-fat  or  fat  respectively.     Reasoning  by  analogy  from  the  properlias 
other  solutions,  it  would  seem  probable,  however,  that  the  analytical  resnlts 
be  better  represented  by  a  formula  in  which  the  influence  on  the 
was  aissumed  to  be  proportional  to  the  percentage  by  volume  of  the  t< 
otherwise  expressed,  in  which   the   percentages  by  weight  exercised   a  coos 

inffuence  on  the  specific  volume,  instead  of  the  specifio  gravity.     Such  a  f 

GyB  — So-  -  F*/*,  where  D  is  the  density  of  the  milk  (water  =  I) — was  oocr 
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Formolii. 

FomiuU. 

=  0'827T- 0  2120. 

r  =  0-836T-0'221G/D 

-0-01 

+  001 

±0-078 

±0081 

70 

67 

90 

89 

> 


Richmond  (Analyst,  xiv-,  121-131),  who  foDod,  however,  that  no  superior  accuracy 

was  obtained  by  its  use. 

I  have  now  calculated  the  value  of  the  constants  <r  and  4*  ^J  ^^^  method 
previously  employed,  and  have  obtained  the  formula  G/D-3-7751>-0-743P.  whence 
P  =  Oh;^oT-  Oii*JlG/D,  The  results  given  by  this  formula  are  scarcely  so  accurate 
as  those  given  by  the  simpler  formula,  as  will  be  seen  from  the  following  com- 
parfttive  table : 


Average  error 

Probable  error  ... 

Percentage  of  errors  not  exceeding  0*1 

Percentage  of  errors  not  exceeding  0*2 

The  fata  calculated  by  the  new  formula  are,  on  the  average,  about  0*02  per  cent. 
higher  than  those  given  by  the  old  formula.  The  difference  is  greatest  in  the  case 
of  tnilkd  with  high  solids  and  high  specihc  gravities,  whilst  with  milks  having  low 
ftolids  and  low  specific  gravities  the  two  formulffl  give  more  concordant  results. 
Hence  the  new  formula  rather  accentuates  the  error  inherent  in  the  old  formula 
t>f  giviug  too  liigh  fats  when  the  soUds-notfat  are  high  (c/.  Analyst,  xxv.,  68; 
KrviL,  1G9.171). 

The  seasonal  variations  in  the  accuracy  of  the  calculated  fats  are  not  appreciably 
Afferent  for  the  two  foruiulaj.  The  specific  gravities  in  solution  of  the  solidsnotfat 
^Qd  fat,  aa  calculated  from  the  values  found  for  a-  and  </»,  are  1'606  and  0'931 
"^^Bpectively.  results  which  compare  favourably  with  those — 1*(.U3  and  0939 — 
^^^culated  by  Richmond  (Analyst,  xiv.,  121-131). 


NOTE    ON    SUBLIMKD    SULPHUR. 

Bv  NohMAN  Leonard,  B.Sc. 

Thk  "sublimed  sulphur'*  of  the  British  Pharmacopoeia  "  should  not  have  any  action 
^pon  Litmus/*  but  according  to  my  experience  it  is  rare  to  meet  with  specimens 
^lisolutely  devoid  of  aoidity.  Those  which  1  have  examined  were  found  to  contain 
^rom  0*02  to  ri-^-O  per  cent,  of  sulphuric  acid,  as  determined  by  titrating  the  aqueous 
Extract  of  the  samples ;  the  average  of  eight  samples  was  008  per  cent.  Part  of  this 
Acidity  may  be  due  to  oxidation  in  the  process  of  sublimation,  but  it  may  also  be 
rorroeci  by  exposure  to  air  and  moisture.  Thus,  a  quantity  of  sublimed  sulphur 
'Vrhioh  had  been  rendered  perfectly  neutral  by  repeated  washing  with  water  and  kept 
%Q  a  stoppered  bobtle  whilst  still  moist  was  found  to  be  very  faintly  acid  after  two 
■^eeks,  and  decidedly  acid  after  three  months,  whilst  at  the  end  of  four  years  the 
tt&mple  contained  0-2  per  cent*  of  sulphuric  acid.  The  latter  was  determined  both 
Vy  titration  and  by  precipitation  as  barium  sulphate ;  no  sulphurous  acid  could  be 
^teeted.  A  specimen  of  sulphur  which  had  been  thoroughly  washed  and  sub- 
HieoUy  dried  at  100^  showed,  after  keeping  for  four  years,  a  barely  perceptible 
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acid  reaction,  ooiToeponding  with  the  presence  of  not  more  than  00025  per  cent. 
sulphuric  acid. 

I   am   not  aware  i 
previously  noticed. 


the  slow  oxidation  of  sulphur  in  this  way  has  been 
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FOODS  AND   DRUGS  ANALYSIS. 

Laotio  Acid  in  Wine.     R.  Kunz.     {Zeit.  fiir  Untcrsuch,  der  Sahr.  und  Gen 
mittel,  1901,  iv.,  673^H3.)— The  author  Btates  that  optically  inactive  lactic  acid  is  a 
normal  constituent  of    all   wines,  often  in   considerable  (]uautity.      The  followi 
method  is  recommended  for  the  detormination  of  this  acid  Id  wine :  200  ac.  of  tb 
wine  are  rendered  alkaline  by  the  addition  of   barium   hydroxide,  and   are  then 
evaporated  in  a  porcelain  basin  to  about  two-thirds  of   the  ori|^nal  volume.      Af 
cooling,  the  whole  is  made  up  again  to  200  cc,  well  shaken,  and  filtered  ;  150  c, 
of  the  filtrate  are  now  evaporated  to  a  thin  syrupy  consistency,  at  the  same 
passing  a  current  of  carbon  dioxide  through  the  liquid.     When  cold,  dilute  eulpburi 
acid  is  added  in  excess,  and  the  whole  liquid  and  precipitate,  after  dilution  wit 
water,  extracted  with  ether  in  an  apparatus  similar  in  principle  to  that  described  \n 
the    Analyst,    1892,    xvii.,    44.      The   extraction    is    complete   in    eighteen    hour 
Thirty  c.c.  of  water  are  added  to  the  ether  extract,  and  the  ether  is  driven  off  on  1 
water-bath.     The  aqueous  solution  of  the  extract  is  then  distilled  in  a  current 
steam   until   all   volatile   acids   have  been   removed,  which   is  attained    when   ih 
distillate  amounts  to  000  to  800  c.c.     The  residue  is  made  alkaline  with  bartu 
hydroxide,  heated  for  fifteen  minutes  on  the  water-bath,  when  it  should  still  remain 
alkaline,  and  evaporated  to  about  10  c.c,  meanwhile  passing  a  stream  of  carbon 
dioxide  through  the  hquid.     This  residue  is  then  taken  up  with  40  c.c.  of  water, 
made  up  to  loO  c.c.  with  95  per  cent,  alcohol,  shaken,  and  filtered.     One  hundred  c. 
of  the  filtrate  are  evaporated  until  the  alcohol  is  driven  off,  then  made  acid  wi 
hydrochloric  acid,  precipitated  with   sodium  sulphate,  and  the  weight  of  bariu 
sulphate  obtained  calculated  into  lactic  acid.     The  results  of  a  number  of  dotermiu 
tions  of  lactic  acid  in  wines  are  given,  the  quantities  found  being  from  0-I1H& 
0-7340  gramme  per  100  c.c.  W.  P,  & 


hW 


The  Detection  of  Coooanut   Oil  in   Butter  and  Margarine.      I*.  Vandam. 

(.-Inn.   de    Diarm,    dc    L-'tnuihi,     I'.IOI.    '^01  ;    tlirOUgh    ./o//;-;i.     f'hnrm.    C)nni_     lNf)l 

273.376.) 

1.  DeU-  '  u/  J'atLt/  .l.:.W4  .Suiv4^/t:  i)t  McohoL—  I    v  ■    ■  -  ,      '.  i 

sajKinified  w >    i  ■.  of  an  alcoholic  solution  of  potasbim  .  \,y\:^..-A:i  ["-  ;^t  ,...l-_i 

per  litre  of  alcohol  of  apecific  gravity  0  8312).    An  additional  amount  oi  the  some 
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alcohol  is  then  added  ^o  aa  to  form^  .with  the  initial  25  c.c,  alcohol  of  the  required 
percentage  after  dilution  to  100  o.c. 

The  soap  solubion  is  now  diluted  to  100  c.c.  with  water,  cooled  to  15"  C,  and 
aj;;ain  made  up  to  the  mark.  It  is  then  decomposed  with  25  c.c.  of  standard  sulphuric 
acid  equivaleot  to  the  potassium  hydroxide  solution  in  strength,  and  the  liquid  cooled 
very  slowly  to  1<3'  C,  kept  ai  that  temperature  for  some  time,  then  filtered,  and  the 
aoluljle  fatty  acids  in  the  filtrate  titrated  with  ^  sodium  hydroxide  solution.  The 
fatty  acids  on  the  filter  are  dried,  and  their  volume  determined  when  suspended  in 
10  c.c.  of  the  alcohol  The  volume  of  the  precipitated  sulphate  is  also  determined 
and  taken  into  account. 

In  this  way  the  author  obtained  the  following  results,  representing  the  fatty  acids 
soluble  in  different  strengths  of  alcohol  at  15'  C,  expressed  in  terms  of  ^  sodiui 
hydroxide  solution  : 


fiO  per  cent.  55  per  t»mt. 


Gocoanut  Oil 

Butter 

Margarine 


Alcohol. 


4-3 


13-3 

8-5 


twreent.  66  peroeiit.{70  per  ceat'80 percent. 


44-2 

10-9 

3-6 


440 

25-8 

9'6 


27-7 
22-8 


30O 
26*2 


Five  other  samples  of  butter  of  known  purity  were  also  tested  with  60  per  cent, 
alcohol,  and  gave  results  ranging  from  10-3  to  11*8. 

2.  JJetenninntion  of  Fatly  Acids  Soluble  in  Alcohol  but  Ittsolublc  in  Water*— 
¥ihj  C.C.  of  the  solution  in  GO  per  cent,  alcohol  obtained  in  the  preceding  test  ar 
evaporated  to  three-fourths  of  the  volume,  then  mixed  with  boiling  water,  cooled  at 
the  ordinary  temperature,  and  the  supernatant  liquid  filtered.  The  precipitated  fatty 
acids  are  washed  twice  with  boiling  water,  cooled,  and  filtered.  FineJly,  they  are 
^dissolved  in  boiling  alcohol  and  titrated  with  ^  sodium  hydroxide  solution. 

The  following  results  were  thus  obtained  :  Butter  (4  samples),  4*6  to  5'2 ;  mar- 
ie, 3*1  ;  and  cocoanut  oil,  420.  C.  A.  M. 
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A  Now  Tost  for  Saccharin.  A.  Leys.  (Aim.  th  Chim.  anal,,  1901,  vi.,  201- 
906.) — If  10  c,c.  of  a  very  dilute  solution  of  copper  sulphate  or  of  a  ferric  salt  be 
mixed  with  two  or  three  drops  of  hydrogen  peroxide,  and  warmed  with  an  aqueous 
solution  of  an  unsaturated  organic  compound,  an  intense  brown  coloration  is  produced. 
This  reaction  ia  obtained  with  salicylic  acid,  benzoic  acid,  cinnaniic  acid,  saccharin, 
acetanilide,  ortho-phenylene-diamine.  antipyrine,  pyrrhol,  thiophen,  and  furfural. 
No  colour  is  obtained  with  alcohol,  acetic  acid,  lactic  acid,  sucrose,  allyl  acetate, 
fumaric  acid,  menthol,  or  turpentine. 

The  brown  coloration  given  by  saccharin  can  be  prevented  by  the  addition  of  a 
trace  of  sulphuric  acid,  and  even  after  warming  the  mixture  for  a  few  moments  only 
a  faint  yellow  tint  is  produced.  After  a  short  time  two  drops  of  a  very  dilute  solution 
of  ferric  chloride  are  added,  and  a  violet  coloration  is  obtained.  This  reaction,  which 
is  duo  to  formation  of  oxybenzoic  acid,  is  also  given  by  ben;:oic  acid.     By  using  very 
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dilute  solutioDs  of  ferric  chloride  and  hydrogerr  peroxide  in  the  cold,  the  addition  of 
the  acid  ib  rendered  unnecoasary. 

In  testing  milk  for  saccharin,  60  c.c.  are  treated  with  100  c.c.  of  a  10  per  cent. 
BolutioD  of  potassium  bisulphate,  containing  10  c.c.  of  99  per  cent,  alcohol,  and  the  M 
precipitated  casein  iiltcrod  off.  The  filtrate  is  shaken  with  two  portions  of  ether,  | 
emulsification  being  prevented  by  the  addition  of  *2  drops  of  alcohol,  the  etherc^al 
extracts  evaporated  to  dryness  at  90'  C,  and  the  residue  dissolved  in  o  c.c.  of  boiling 
water.  When  cold,  the  solution  is  tasted,  and,  if  sweet,  is  tested  with  2  drope  of  & 
verj'  dilate  solution  of  ferric  chloride,  and  2  c.c.  of  dilute  hydrogen  peroxide,  and  left 
for  thirty  minutes.     In  the  presence  of  saccharin  a  violet  tint  is  slowly  developed. 

The  ferric  chloride  solution  is  prepared  by  dilating  2  c.c.  of  a  solution  of  30"  B^ 
to  100  c.c,  and  the  hydrogen  peroxide  by  diluting  1  c.c.  of  the  ordinary  10  volume 
solution  to  200  c.c.  C.  A.  M. 


I 


An  Improvement  on  the  British  FUarmaoopoeia  Santonin  Test.  F.  Pain- 
(Pharm.  Journ.,  1901,  Ixvii.,  131.) — The  test  consists  in  warming  a  few  crystais  of 
santonin  with  2  or  3  c.c.  of  ethyl  nitrite  solution  (British  Pharraaooptcia  strength).^ 
On  the  addition  of  a  few  drops  of  potassium  hydroxide  solution,  a  fine  rose-red  B 
coloration  is  produced.  No  colour  is  produced  until  the  potasBium  hydroxide  is 
added,  and  this  serves  to  distinguish  it  from  such  bodies  as  aloin  and  resoroin,  both 
of  which  give  a  red  colour  with  ethyl  nitrite  alone.  Thymol,  with  the  same  tetk, 
yields  a  dark  yellow  solution.  One  milligramme  of  santonin  can  be  detected  by  thii 
method.  W    P    g. 


Determination  of  Cocaine.  W.  Garsed  and  J.  N.  Collie.  [Pharm.  Jcmm. 
1901,  Ixvii..  222  and  254.) — The  method  which  the  authors  found  to  be  the  m< 
satisfactor)'  one  consists  in  slowly  adding  an  excess  of  ^q  iodine  solution  to  thf 
cocaine  solution,  tiltering  oil  the  brown  precipitate  formed  through  an  asbestos  filteri 
and  titrating  back  the  iodine  in  the  filtrate  with  j*"^  sodium  thiosulphate  solution. 
The  presence  of  ecgonine  does  not  interfere  with  the  results  if  ^^  iodine  solution  be 
used  ;  but  benzoyl  ecgonine  makes  the  results  too  high.  As,  however,  this  subatanoe 
is  not  extracted  by  either  ether  or  petroleum  spirit  from  alkaline  aqueous  solutions^ 
it  may  be  readily  separated  from  .  ocaino.  W    V    S. 


The  Determination  of  Aconltine  in  Extracts  of  Aconite.    H.  Bcalle.    {Jout 
Pharm,  Chim,^  1901,  xiv.,  97-102.) — This  method  is  based  on  the  precipitation 
aconitino  by  silioo-tungstic  acid.     The  silico-tungstate  is  washed,  dried,  and  ignll 
leaving  a  mixture  of  tungstic  and  silicic  acids.  12W0^.  SiO^^ 

According  to  Bertrand  (Analvst,  1899,  187),  the  weight  of  the  acida^  multiplii 
by  the  factor  0907,  gives  the  corresponding  amount  of  aconitine,  but  the  author 
found  by  test  experiments  that  this  factor  gives  too  high  results. 

Bertrand's  factor  was  based  upon  the  assumption  that  the  silico-tiusgstate  con- 
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tained  4  molecules  of  the  alkaloid,  but  the  author  obtained  results  in  close  agreement 
with  theory  by  calculatiDg  the  factor  from  the  formula : 

12W0„.  SiO,.  2H,0.  3JAlk.  «H,0  ; 

and  he  therefore  adopted  0*793  as  the  coeflicient. 

Id  determining  the  aconitine  in  a  tincture  of  aconite,  a  definite  weight  (125 
grammes)  is  evaporated  on  the  water-bath,  and  the  cold  residue  treated  with  6  to 
T  cc  of  dilate  nitric  acid  (1  :  10).  The  mixture  is  transferred  to  a  separating 
funnel,  rendered  alkaline  with  3  to  4  c.c.  of  ammonium  hydroxide,  and  extracted  with 
successive  portions  of  100  c.c.  of  ether,  of  specitic  gravity  0-720,  at  15'-  C,  until  a 
few  drops  of  the  solution  on  evaporation  give  no  reaction  with  Mayer's  reagent. 

The  united  extracts  are  shaken  with  fi  to  7  c.c.  of  nitric  acid  (1  :  10)  to  which 
havo  been  added  12  to  15  c.c.  of  water.  The  acid  layer  is  withdrawn,  and  the 
ether  washed  with  water  until  the  washings  are  no  longer  acid.  The  acid  extract 
and  washings  are  gently  heated  to  expel  any  ether,  then  cooled,  and  the  alkaloid 
precipitated  with  7  Co  8  c.c.  of  a  fi  per  cent,  solution  of  silico-timgstic  acid,  in  the 
presence  of  an  excess  (12  to  15  c.c)  of  10  per  oent.  nitric  acid. 

The  liquid  is  heated  nearly  to  the  boiling-point,  then  cooled,  and  allowed  to  stand 
for  twenty-four  hours.  The  precipitate  is  collected,  washed,  dried,  ignited  in  a 
weighed  porcelain  crucible,  and  its  weight  multiplied  by  the  factor  0793. 

(I-'robably    the   author   and   Bertrand    were   working   with    different    kinds   of 
aconitine.— W.  C.)  C.  A.  M. 


I 

I 
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Assay  of  £xtractum  Cinohonae  Liquidum.  F.  H.  Aloook.  {Pliartn.  Journ,, 
1901,  l.wii.,  90.) — Five  grammes  of  the  extract  are  weighed  out  into  a  4-ounce  white 
glass  bottle  fitted  with  a  good  cork.  Fifteen  c.c.  of  benzolated  amylic  alcohol  and 
10  cc.  of  normal  alcoholic  potash  solution  are  now  added ;  the  bottle  is  shaken  and 
allowed  to  stand  in  a  warm  place  for  a  few  minutes.  The  cUar  liquid  is  then  poured 
off  into  a  separator,  the  contents  of  the  bottle  again  shaken  with  15  c.c.  of  benzolated 
amylio  alcohol,  and  poured  off  after  a  few  minutes.  After  a  third  extraction  with 
btmzolated  amylic  aloohol,  the  contents  of  the  separator  are  washed  with  two  or 
more  separate  quantities  of  5  c.c  of  water,  with  or  without  the  addition  of  1  c.o.  of  a 
10  per  cent,  solution  of  ammonia,  shaken  well,  warmed,  allowed  to  settle,  and  the 
aqueous  liquid  removed.  This  contains  all  the  glycerin  and  often  a  trace  of  alkaloid. 
The  solvent  liquid,  now  free  from  colouring  matter,  alkali,  and  glycerin,  is  extracted^ 
three  times  with  acidulated  water.  This  aqueous  extract  is  then  treated  according 
to  the  otliuial  method.     The  slimy  residue  does  not  retain  any  alkaloid. 

W.  P.  8. 


The  Determination  of  Phenol  when  Mixed  with  Resinous  Substances. 
J.  C.  Thresh.  (Phann.  Jonrn.,  1901,  Ixvii.,  18H.)^Having  to  determine  the  amount 
of  phenol  in  samples  of  carboli7.ed  gauze,  in  which  the  phenol  is  ''fixed"  to  the 
gauxe  by  the  aid  of  resin,  the  author  used  the  following  process:  About  20  grammes 
of  the  gaaze  wore  placed  in  a  fiask  holding  about  700  c.o.,  and  connected  to  a  con- 
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denser.  Five  hundred  c.c.  of  water  acidulated  with  hydroohloric  acid  were  (1 
added,  and  a  few  fragments  of  granulated  zinc.  After  alowly  dietlUing  over  aboufij 
300  CO.,  practically  the  whole  of  the  phenol  was  in  the  distillate,  and  was  detor-^ 
mined  by  the  usual  bromine  method.  The  process  gave  good  reeolte  when  carrit 
out  on  test  samples.  W.  P,  S. 

ORGANIC  ANALYSIS. 

Notes  on  some  Vegetable  Waxes.  M.  GreshofiTand  J.  Sack.  {Um.  trav.  chivt^ 
ties  Pays  Bos.  1901,  xx.,  65  ;  through  Chem,  Zeit,  J!cp.,  190 i,  177.)— The  wax  obtained 
from  the  leaves  of  the  plantain  (pisang)  forms  white  crystalline  massea  melting  at  791* 
to  81'  C,  and  having  the  specific  gravity  of  0-963  to  0-970  at  15'  C.  The  wax  is  only 
slightly  soluble  in  boiling  ethyl  alcohol,  but  readily  dissolves  in  hot  turpentinCp  amyl 
alcohol,  and  carbon  bisulphide.  Its  acid  value  is  2  to  3  ;  its  saponification  value,  1 
On  hydrolysis  it  yields  "  pisang-cerylic  acid,"  Cj4H^0i,  which  melts  at  71'-.  '*  l*isani 
ceryl  alcohol/'  C„H^O,  melts  at  78^.  The  Ficm  ceriflua  gives  a  wax  which 
brown  outside,  yellowish  in  the  centre  of  the  mass,  and  has  a  specific  gravity  lOlii 
It  is  soluble  in  all  the  usual  solvents  at  the  boiling-point,  and  by  continu( 
boiling  it  may  be  almost  entirely  dissolved  in  ethyl  alcohol,  separating  again  when 
cold.  After  purification  with  alcohol  the  wax  melts  at  61"  C,  and  yields  "  Fico-ceryho 
acid/*  Ci;,H,,0.j.  molting  at  57',  and  "Fico-ceryl  alcohol/'  C.^^O,  melting  at  198:\ 
By  dry  distillation  it  gives  an  aqueous  distillate  of  acetic  and  propionic  acids,  and 
an  oily  liquid.  The  latter  contains  a  colourless  tluorescent  hydrocarbon  C,^H^,  whi< 
boils  at  1220  ,  and  has  an  odour  like  petroleum  and  turpentine ;  also  two  crystalli: 
bodies :  an  acid,  C,  ,H^.^0„  melting  at  55",  and  an  alcohol,  C„H,^0,  melting  at  51".  On 
destructive  distillation  pisang  wax  yields  a  hydrocarbon  C,^H^  boiling  at  '2.S0\  and 
acid  C^'H^Oj  which  melts  at  58',  and  is  therefore  not  identical  with  cerotinic  aoi 
Beeswax  on  distillation  gives  a  hydrocarbon  C,..H^,  boiling  between  2-IQ'  and  2-': 
identical  with  one  of  the  constituents  uf  petroleum ;  also  a  solid  body  (perha] 
CrH,,0.,)  melting  at  63*,  and  a  second  substance  melting  at  56"^,  which  evident! 
belongs  to  the  olefine  series.  F.  H.  L 


1 


Mixed  Q-lycerides  in  Katural  Fats.     D.  Holde  and  M.  Stange.      {Bertci 
1901,  xxxiv.,  2402-2408.) — Henriques  and  Kiinne  (Anm^ybt,  xxiv.,  185)   confirm 
Heise's  statement  of  the  occurrence  of  oleodistearin  in  Mkani  fat,  and  their  wo 
on  this  subject  has  since  been  continued  by  the  authors^  who  have  investigated 
number  of  specimens  of  olive  oil,  which  has  usually  been  regarded  as  essentially  a 
mixture  of  various  triglycerides. 

An  ethereal  solution  of  the  olive  oil  was  chilled  in  a  bath  of  alcohol  and  sol 
carbon  dioxide  at  a  tempurature  of -40^  to    -45''  C,  and  the   deposit  repeated 
recrystallized  first  at  the  same  temperature,  then  from  smaller  quantitios  of  ether 
-  20'  C,  and  finally  freed  from  liquid  glycerides  by  continued  rocryBtallijsation  from 
a  mixture  of  abohol  and  ether  at  the  ordinary  temperature. 

In  this  way  from  5  to  10  grammes  of  a  solid  glyceride  resembling  })oroe]Ain 
appearance  were  obtained  from  400  to  700  grammes  of  the  oils.    Tlie  filtrate 


a 
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cooled  to  -50^  to  -  60^  C.  yielded  a  crystalline  deposit,  which  apparently  consisted 
maiDly  of  olein,  siDce  it  melted  at  the  ordinary  totuperacure  aad  bad  an  iodine  valae 
of  82. 

The  solid  glyceride  melted  at  about  1'  above  or  helow  30^  C,  according  to 
whether  it  had  been  previously  fused  or  not,  and  in  this  respect  behaved  like  Ileise's 
oleodistearin. 

It  had  the  following  physical  and  chemical  (X)nstantB :  Potash  value,  106*6 ; 
molecular  weight  bo?  to  859G;  iodine  value,  2l)-8  to  30-1;  melting-point,  29"^  to 
31"7^  C, ;  fatty  acids  por  cent.  95-82  ;  specific  gravity,  0-9948.  These  figures  agree 
well  with  the  theoretical  values  for  oleodimargarin — 

The  constants  of  the  mixed  fatty  acids  from  the  glyceride  are  ^iven  in  the 
loUowing  table  together  with  the  theoretical  values  for  margaric,  palmitic,  and  oleic 
aeids : 


Solid  P&tty  Acidfl  of 
Gljcerids. 


Saponification 

value 

Mean  mol.  weight 
Iodine  value 
'Melting-point    ... 


210-9:  211-9  (215-6) 
265-1 

0- 
52'-53"C.;54'-56*C. 
54-6\57".  59-6rC. 


The<>ry  for  i  Theory  for 

Margaric      r&lmicio 

Acid.      I      Acid. 


208 

370 

0 

59-9'  C. 


219 

25C 

0 

62' C. 


Liquid  Fatty 
Aeldis  uf 
Glyceride. 


Theory  for 
Ol«k  Acid. 


1991  1989 

282-0  282 

90-0;  91-9  90-5 

Liouid  at       Liquid  at 
ordinary         ordinary 
temperature,  temperature. 


The  ratio  of  solid  bo  liquid  fatty  acids  was  aa  22  :  1,  whilst  the  theoretical  ratio 
for  oleodim&rgarin  is  1*9  :  1.  The  liquid  acids  were  separated  by  extracting  the  lead 
salts  of  the  mi.xed  fatty  acids  with  ethyl  sulphuric  acid,  and  the  oleic  acid  purified  by 
extracting  its  barium  salt  with  hot  alcohol.  It  was  concluded  that  the  margaric  acid 
was  not  a  mixture  of  palmitic  and  stearic  acids,  because  it  was  found  impossible  to 
obtain  a  fraction  melting  higher  than  59"  to  01 '  C.  either  by  crystallization  from 
petroleum  spirit  or  by  fractional  precipitation  with  magnesium  acetate.  On  the 
other  hand*  an  artificial  mixture  of  stearic  and  palmitic  acid  melting  at  5*5''  C.  was 
readily  separated  by  Heint;;'s  method  into  its  constituent  fractions  with  the  correct 
melting-points. 

In  an  analogous  experiment  with  bone  oil  the  solid  glycerides  thus  separated  only 
had  iodine  values  of  2-2  to  7*7,  so  that  the  authors  concluded  that  it  was  improbable 
that  mixed  glycerides  containing  oleic  acid  were  here  present.  C.  A.  M. 


Oharaoteristios  of  Sunflower  Oil.  F.  Jean.  (Ann.  tie  Chiin.  nual,,  1901,  vi., 
166,  167.) — It  is  estimated  that  100  kilogrammes  of  the  seeds  of  the  sunflower  yield 
15  to  l!0  kilograinmoB  of  oil  by  cold  e.xpression.  The  oil  first  obtained  is  pale  yellowi 
and  limpid,  and  has  a  neutral  taste  and  odour.  It  is  chiefly  used  as  an  edible  oil  inj 
Eastern  Kuesia.     Oil  of  the  second  expression  is  somewhat  more  coloured,  and 
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used  as  a  lamp  oil  and  in  the  manufacture  of  varnish.     A  sample  examined  by  tfie' 
author  gave  the  following  results : 


Specific  gravity  at  16'^  C. 
Gleo  refroctouieter  reading 
Saponitication  value     ... 
Iodine  value 
Critical  temperature  of  solution 

(Alcohol,  94  per  cent,* 
Melting-point  of  fatty  acids    ... 
Unsaponitiable  matter 
Acidity  as  oleic  acid 
Solubility  in  alcohol     


0-925 
+  22^ 
192 
VIA 

lor  C. 

22 '  C. 
0'72  per  cent. 
3-102      ., 

0-60 


The  oil  reduced  Beochi's  reagent^  but  gave  no  coloration  in  Halphen's  ot\ 
Baudouin's  tests.  With  Brulle's  reagent  (alcoholic  solution  of  silver  nitratei  it  g&v^ 
an  orange  coloration.  When  tested  by  Livache's  method  it  absorbed  -1'4  per  cent,  oi 
oxygen  in  6ve  days,  and  when  exposed  by  itself  to  the  air  in  a  thin  filn)  it  dried  iii 
nine  days.  C.  A.  M. 


INORGANIC    ANALYSIS. 

The  Precipitation  of  Tin  from  its  Sulpho-SaltB  and  i  s  Separation 
Antimony  by  Electrolysis,  H,  Ort  and  W.  Klapproth.  {Zelu.  j.  angcw.  CI 
1901,  817.) — The  authors  have  made  a  thorough  exaniination  of  this  problem,  mai 
claim  to  have  found  a  satisfactory  method.  The  apparatus  consists  of  a  glass  disltj 
which  contains  an  anode  of  platinum  gauze  and  a  porous  cell,  the  upper  part 
which  is  surrounded  by  a  rubber  band  to  prevent  creeping.  This  contains  (he  anode 
and  the  anode  solution.  Antimony  and  tin,  in  the  ordinary  course  of  chemiofltaJ 
analysis,  are  obtained  as  sulphides.  These  are  dissolved  in  the  smallest  posaibUH 
quantity  of  sodium  sulphide,  and  made  up  to  a  definite  bulk  in  a  graduated  flask.  lo 
one  portion  of  this  the  antimony  alone  is  determined,  in  another  the  antimony  and 
tin  together.  The  presence  of  polysulphides  makes  no  difference  ;  for  as  the  solution 
is  only  placed  in  the  cathode  compartment,  reduction  is  brought  about  by  the 
current.  But  if  much  polysulphide  is  present,  it  is  better  to  treat  6r8t  with 
hydrogen  peroxide.  Not  more  than  025  gramme  of  antimony  or  O'dO  of  antimony 
and  tiu  should  be  present.  For  the  determination  of  the  antimony  alone  H  grammes 
of  sodium  sulphide  are  added  to  the  solution,  which  is  then  made  up  to  HO  to  U6  co, 
and  poured  into  the  glass  basin.  The  porous  cell  in  which  the  anode  reposes 
tains  5  to  6  grammes  of  sodium  sulphide  dissolved  iu  about  50  o.c.  of  water.  Tl 
electrolysis  is  carried  out  in  the  cold  with  a  current  of  a  density  of  01  to  0*2  ampi'i 
per  square  centimetre.  In  seven  hours  0*25  gramme  of  antimony  is  entirely 
oipitated. 

The  determination  of  antimony  and  tin  is  carried  out  in  the  same  kind 
apparatus.     The  solution  Is  placed  iu  the  glass  basin  with  auOicieut  ammonii 
sulphate  to  convert  all  the  sodium  sulphide  present  into  sodium  sulphate. 
2  grammes  of  ammonium  sulphate  and  40  grammes  of  Glauber  salt  are  aii 
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the  liijuid  is  made  up  to  80  or  90  c.c.  and  warmed  to  about  70'  C.  In  the  porous 
cell  are  placed  2  grammes  of  amnionium  sulphide  and  80  grammes  of  Glauber  salt 
dissolved  in  50  o.c.  of  water.  Klectrolysis  is  carried  out  with  an  initial  potential 
(HfiereQce  of  2  volts  and  a  current  density  of  0-3  to  Oo  ampere,  and  at  a  temperature  of 
tiO'  to  70'  C.  In  two  hours  the  whole  of  the  antimony  and  tin  are  deposited,  together 
with  much  sulphur.  To  purify  the  deposit  the  cathode  is  taken  out  of  the  cell  and 
put  into  another  containing  25  grammes  of  Glauber  salt  dissolved  in  125  c.c,  and 
electrolysis  is  continued  for  another  half-hour  with  O'O  to  1  anipi  re. 

In  both  determinations  the  following  rules  should  be  observed.     The  i>orou8  cell 

^ould  not  be  introduced  into  the  glass  basin  containing  the  cathode  liquid  until  the 

&Qode  solution  has  soaked  through  the  pores,  otherwise  the  resistance  will  be  too 

Mgh.     The  level  of  the  anode  solutions  should  be  kept  ^  to  1  centimetre  above  that 

(>f  the  cathode  solution.   The  best  material  to  use  for  the  anode  is  a  carbon  rod  about 

1    centimetre  in  diameter  in  the  case  of  weak  currents.     For  stroug  currents,  as  in 

^^inoving  the  sulphur,  platinum  should  be  used.     It  is  not  necessary  to  wash  the 

I     ^ ^posits  without  interrupting  the  current.     The  cathode  is  lifted  and  rapidly  rinsed. 

Br*^o  remove  the  deposits  of  antimony  and  tin  from  the  electrode,  it  is  placed  in  a 

^^>^MLker  containing  strong  hydrochloric  acid.     As  soon  as  the  evolution  of  gas  ceases 

^%:%e  electrode  is  rinsed,  and  placed  in  a  second  beaker  with  a  solution  of  nitric  and 

*^i  trie  acids.  '  A.  M. 

H^  Thiocyanato  aa  an  Indicator  in  the  Reduction  of  Ferric  Salts  before  Titra- 

^^*on.     A.  Ebeling.    {ZeiU.offentl  Ghcm.,  1901.  vii..  144;  through  Chem.  Zeit.  Hep., 

j^^  ^^ij  166.) — The  author  suggests  an  addition  of  1   or  2  drops  of  a  lU  per  cent. 

^^lution  of  potassium   thiocyanate  to  a   ferric   solution  before  it  is  reduced   with 

^^Iphuric  acid  and  zinc  as  a  preliminary  to  the  titration  with  permanganate.     The 

*^«d  colour  produced  by  the  indicator  gradually  diminishes  in  intensity  as  reduction 

l^ftoceeds,  until  when  all  the  iron  is  in  the  ferrous  state  the  liquid  is  colourless. 

t^fter  cooling  it  can  be  titrated  with  permanganate  in  the  ordinary  fashion. 
F.  H.  L, 
Detection  and  Estimation  of  Nitric  Acid  in  Combination  with  the  Alkali 
Metals.  B.  P.  Perman.  (Ckem.  Xews,  Ixxxiii.  (2161),  193.)  —The  alkali-metal  nitrate 
is  heated  with  a  sulphate  of  a  metal  not  belonging  to  the  alkali  grou^J — ejj.^  anhydrous 
potash  alum — whereupon  fumes  of  nitrogen  peroxide  are  evolved.  Oxygen  is  also 
liberated,  leaving  the  alkali  sulphate  with  alumina  and  the  excess  of  the  alum.  .•Vfter 
continuing  to  heat  at  low  redness  for  one  or  two  minutes  the  residue  is  weighed,  the 
loss  of  weight,  calculated  as  N^O^,  enabling  the  percentage  of  cotiibined  nitric  acid  to 
be  determmed,  Id  the  case  of  potassium  nitrate,  the  results  work  out  to  within 
0*1  to  0'2  of  the  theoretical  percentage.  In  presence  of  a  chloride,  however,  the 
formation  of  volatile  aluminium  chloride  vitiates  the  results.  C.  S. 


The  Pulverization  of  Substances.  W.  Hempel.  {Zcits,  f.  angcw.  Cfuvi., 
1901,  H43.) — Comparative  experiments  were  carried  out  to  ascertain  what  material 
is  the  best  to  use  for  pulveri^ing  a  hard  substance  8uch  as  glass.  Pestles  and 
mortars  of  the  same  dimensions^  but  of  different  materials,  were  used,  and  10  grammes 
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of  glass  wore  powdered  fine  in  each.     The  loss  of  weight  of  the  mortar  and 
was  asoertained  in  each  case,  with  the  following  result : 

Agate       ...         ...         ...         ...     0'053  gramme. 

New  steel  0'031 

Used  steel  OWo 

New  hard  cast-iron       ...         ,,.     0'04'2 

Used       .,         .,  0-014 

Bottle  glass  ...     0*027 

Steel  gave  by  far  the  beat  result.  Steel  was  also  compared  with 
another  experiment,  and  was  found  to  be  better  than  the  latter.  A  steel  o 
may  be  very  economically  made  by  pressing  a  piece  of  steel  plate  to  the  rot 
shape,  hardening  it,  and  screwing  it  on  to  a  wooden  blook. 


APPARATUS. 

An  Meotrically  Heated  Extraction  Apparatus.  J.  Sobelien. 
1901,  XXV..  485.) — Three  advantages  are  claimed  for  this  apparatus  :  (1)  Thew" 
danger  of  fire  when  volatile  and  infiammable  solvents  are  being  used  ;  (2)  there 
steam  to  condense  on  the  outside  of  the  upright  condenser  ;  (3)  the  tare  ( 
flasks  is  not  affected  by  deposition  of  "  fur "  from  the  water-bath  —  in  f&c. 
apparatus  can   be  sskfely  left  running  with  ether,  etc.,  all  night,  if  so  d< 


^ 


consists  of  a  slate  base,  with  six  hot  plates  10  x  10  oentimotrea  in  size,  in  wbio 
resistances  are  placed  ;  round  the  plates  are  iron  sides,  to  hold  sand  or  aab«ft< 
position.  The  connections  are  made  with  movable  plugs,  so  that,  acoordlng  t 
temperature  required,  each  plate  can  be  arranged  iu  parallel,  or  two  or  more  in  i 
With  a  110-volt  supply,  a  current  of  0-8  ampere  will  heat  100  c.c  of  wator  t 
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bnling-point  in  about  twenty-five  minutes,  when  the  plate 
is  in  parallel ;  and,  as  shown  in  the  diagram,  one  flask  can 
be  kept  at  a  temperature  suitable  for  work  with  alcohol* 
two  others  at  a  lower  one  to  suit  petroleum  spirit,  and  the 
three  remaining  plates  at  a  still  lower  heat  for  ether. 

F.  H.  L. 
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Hew  Fat-Xxtraoting  Appsratna.    Jerwits.     {Chem. 

Zdt,  1901,  xxT.,  437.)— This  apparatus  has  the  advantage 

of  being  made  entirely  of  glass,  the  usual  cork  or  rubber 

stopper  above  and  below  the  extractor  being  done  away 

with.    The  material  to  be  extracted  is  placed  within  a  paper 

thimble  in  the  vessel  A,  which  is  then  filled  up  to  the  level 

£  with  ether.    At  the  close  of  the  operation  the  cock  B  is 

Bhat^  when  the  solvent  all  collects  in  A,  and  F  can  be 

i^emoved  for  drying.     The  ground  stoppers  of  both  vessels 

are  secured  in  place  with  spiral  springs.     C  is  a  calcium 

chloride  tube ;  D  contains  one  drop  of  mercury  to  act  as  a 

B^ety-valve  in  the  event  of  C  becoming  blocked. 

F.  H.  L. 


ADMIXTURE  OF  GLUCOSE  WITH  MABMALADE. 

KIXO  S  BEXCH  DIVISION. 

('Before  the  Lokd  Chief  Justice,  Mr.  Justice  Daeustg,  and  Mr.  Ju.'f-ncE  Cbjutxeix.) 

nOTH  r.   WISDE3E  AXD   OTHEKS. 

{From  the  **  Time*"  of  Socemher  23.  1901.; 

^^%I5  was  an  appeal  by  Mr.  George  Smith,  a  grocer,  from  the  eonfimuuion  by  the  Horsham 
Qoftrter  Seaoons  of  a  eooTietion  mider  the  Sale  of  Food  azid  Drugs  Act,  187'>  (H8  and  ^  Vict., 
^-  63),  section  6,  wfaereby  the  appelant  was  cooTicted  of  seDxiig.  to  the  prejadiee  of  \he 
Purchaser,  a  poS  of  marmaiade  not  of  the  natnre,  sobstance,  and  qaality  demanded.  Toe  case 
stated  was  as  follows :  "  1.  The  appellant  is  a  retaO  grocer  carrying  on  his  bosineu  at  Worthing, 
*H  the  eoanty  of  Soasex,  and  on  February  7,  1901,  Frederick  "White,  Inspector  under  the  Ffxyl 
^nd  Drugs  Act,  1875.  in  answer  to  his  appticadon  for  a  2'poand  pot  of  marmalade,  wu  served 
<^  behaH  of  the  appellant  with  a  pot  of  marmalade  which  bore  a  red  label  which,  so  far  as  is 
^Hiportaiit  to  the  case,  was  as  follows:  'Crosse  and  BlackweD's  pore  orange  marmalade. 
lOviaCBCtiircd  entirely  from  SeTiIle  oranges  and  warranted  pore.*  No  indicanon  beyond  the 
^bel  was  grren  to  the  purchaser  as  to  the  composision  of  the  marmalade.  Is  was  uiLLixttd 
before  the  Coort  of  Qoarter  Sessions  that  all  the  formalities  rei^mred  by  the  isale  of  Food  and 
I^rogs  Acts  were  complied  wish  by  the  inspector.  2.  The  purchase  of  the  said  p-oc  of  mArrr  alade 
W|bi  made  m  eocseqnence  of  a  circular  issned  by  the  Local  OoTemmens  Board  &nd  recei'*  eti  b;. 
^be  Chief  CoDsUble  of  West  Stxsae-x.  of  which  the  fcHo-xing  is  a  copy :  '  I  am  directed  by  Uie 
llocal  GawwnaaiKBX  Board  to  inform  the  conneil  that  they  have  had  under  eonfxderaticn  the 
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btatemenis  which  have  been  iiiAde  iGlHtiw  to  illnoss  iu  ditlercDi  piuis  of  the  cotintry.  a11o{|^^| 
be  caused  by  the  drinking  of  beor  containing  arsenic.     The  prcfieuoe  of  arsenic  is  oaid  to  HH 
been  due  to  the  brewin^r  of  the  beer  wicli  glucose  or  other  subfftitutea  for  sugiur  |>repar«il  wiil 
commerrio]  Bulphnrio  acid  in  which  arsenic  wne  accidentally  preHent,     Without  exproasing  anj 
opinion  on  this  quuHtion,  but  with  n  view  uf  pointing  out  a  mean>i  of  diACovenuf^  whether  anj 
risk  ifi  likely  to  arise  in  the  district  from  the  use  of  beer  containing  injurious  inj^^edients,  tb^l 
Board  direct  me  to  draw  attention  to  the  powers  which  the  council  possess  under  the  Sale  ol 
Food  and  Druf^a  Acts  of  purchasing  iind  subtiiittiug  Boiuples  of  boer  for  analysis  by  thcj  PubUi 
Analyst,  and  to  rocomniend  that  sampleH  should  be  taken  forthwith.     I  am  at  the  uaiue  time  UF 
state  that  glucose  and  other  sugar  substitutes  arc  used  not  only  la  the  brewing  of  beer,  but  also 
in  the  making  of  jotufi,  syrups,  sweets,  and  similar  articles  of  food,  and  tlie  Board  sugK^*^  '' 
the  consideration  of  the  council  whether  it  would  not  be  well  that  painplcfl  of  soin#  or  all  of  «nr 
articles  whicli  arc  on  sale  in  the  district  should  be  purchased  and  submitted   to  the    Publ 
Analyst  for  analysis.     1  am  to  add  that  the  Hoard  are  informed  that  there  is  no  di/hLMiUy  i 
aiicertaining  whether  beer  or  other  articles  of  food  contain  arsenical  poison.'     The  convictioi 
was  in  the  following  terms :  •  In  the  County  nf  Sussex  Petty  Sewtional  Dixifcion  o(  Worthin 
before  the  Court  of  Summary  Jarisdictioo,  sitting  at  the  Town  Hall,  Worthing,  the  Ath  day 
March,  IVIOI.  George  Smith,  of  113  and  115,  Montague  Street.  Worthing,  in  the  said  count 
(hereinafter  called  the  defendant),  is  this  day  convicted  for  that  he,  on  the  7th  day  of  Tebruaryi 
ItiOl.  at  tlic  parish  and  borough  of  Worthing,  in  the  county  aforosjiid  (by  the  hands  of  Gcorfji 
William  Smith,  his  son  and  agent)  did  unlawfully  sell  to  the  prejudice  of  one  John  Humph 
(the   purchaser)   a  certain   axticlo  of    food— to  wit,  marmaUde — which   was  adulterated 
13  per  cent,  uf  starch  glucose,  and  was  not  of  the  nature,  substance,  and  qiudity  demanded  b; 
the  purchaser,  contrary  to  section  6  of  the  Food  and  Drugs  Act,  1H75.     And  it  is  adjudged  that 
the  defendant,  for  his  naid  offence,  do  forfeit  and  pay  to  the  clerk  of  this  Court,  Itouk  Buililin^ 
Worthing,  aforesaid,  the  sum  of  £\,  and  do  also  piiy  to  Henry  While,  the  informant,  the  sum. 
of  12s.  for  costs  fortfiwith.     .Vnd  in  default  of  pavment  it  is  adjadged  that  tlie  sums  due  und 
this  adjudication  be  le\ned  by  distress  and  sale  of  tiie   defendant's  goodn,  and  in  default 
sufficient  distress  that  the  defendant  be  imprisoned  in  his  Majesty's  prison  at  Lewes,  and  there 
kept  for  the  space  of  fourteen  days  prov-ided  that,  should  the  defendant  pay  to  the  governor  of  th 
said  prison  any  sum  in  part  satisfaction  of  the  suui  herein  adjudged  to  ho  paid,  including  th< 
costs  and  charges  of  the  said  dislresi^  and  commitment  and  his  conveyance  to  the  said  priso 
the  term  of  imprisonment  shall  be  reduced  by  a  number  of  days  bearing  as  nearly  as  posaib 
the  same  proportion  to  the  total  number  of  days  for  which  the  defendant  is  sentenced  as  l] 
sum  80  paid  bears  to  the  sum  for  which  he  is  so  liable. — T.  F.  WishKN,  H.  Hakgoop,  Justirett 
the  Peace  for  the  county  aforesaid.'     The  oertiHeatc  of  the  County  Analyst,  (Hlo  Hehner.  w 
as  follows;  '  West  Suamjx  County  Council.     Sule  of  Food  and  Drugs  Acta.     To  Sqperintondeni 
W.  Hridger,  Worthing, — I.  the  undersigned  public  onalvst  for  the  county  of  West  Sussex, 
hereby  certify  that  I  r<'Coi%ed  on  the  Hili  day  of  February,  1901.  from  Superintendent  Bridge 
by  registered  post,  a  sample  of  marmalade  for  analysis  ( whicli  then  woighed  10  ounoea), 
have  analysed  the  same,  and  declare  the  result  of  my  analysis  to   be  as   follows:   I  mm 
opinion  that  the  same  is  a  sample  of  marmalade,  or  I  aiu  of  opinion  tliat  the  said  saan 
contained    the    parts    as    under   or   the   percentage  of   foreign  ingredients  as    under:     U 
glucose,  13  per  rent.     Obscnalions.  — The  sample  which  wils  marked  No.  *2iU  wiu*  fref  t 
fu'senic,  from  salicylic  acid,  und  fruit  other  ihtux  orange.     As  wiLncAS  my  hand  tliis  lAth  day 
February.  IWl,  Otto  Hkhnkk,  Public  Analyst*  at  11,  Billiter  Square,  London,  K.C    S.  It  ii 
proved  before  the  Court  of  Quarter  8e«siona  that  starch  glucose  is  composed  of  40  per  eeai. 
dextrose,  40  per  cent,  of  dextrine,  and  *2ll  pf<r  coot,  of  water.  That  dextrose  is  sugar  to  all  inten 
tmd  purposes.     4.  Tlial  dextrine  is  a  ^^Tinimy  sul  :  "     -  not  any  "'"rtir 

whatever,  and  is  a  subatancR  largely  used  for  the  i.  >.  U  and  oil 
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That  glucose,  though  classed  or  a  sugar  fur  purposes  of  taxation,  was  not  a  sugar  as  understood  bv 

the  general  public.   5.  It  wiu  proved  that  glucose  had  been  used  in  the  manufacture  of  marmala4c 

(for  a  period  which  commenced  fifteen  yeai-s  before  the  date  of  thie  casej  by  a  large  number  of 

|ftiM|A[eturern.  but  won  not  ;»>  ufted  by  aU,  and  never  luis  been  used  by  ilU.     6.  That  there  was 

mMw  and  common  understanding  that  marmalade  wan  u  preserve  composed  of  fruit  boiled 

with  cane  or  beet  sugar,  but  ihat  there  was  no  legal  standard  fur  the  making  of  murmoladet 

U3d  Uiat  manufacturers  varied  in  tlie  recipes  they  used.     7.  That  the  use  of  glucose  to  the 

«xtent  ooniained  in  the  analysed  article  was  not  injurious  to  health.     That  the  use  of  glucose 

rent^  the  marmalade  from  crystalHxing.  and  had  a  tendency  to  prevent  mildewing  and 

lenting.     8.  It  was  contended  by  the  appellant  (1)  that  the  sale  was  not  to  the  prejudic« 

the  purchaser  within  the  meaning  of  the  t>th  section  of  tlie  bale  of  Food  and  Drugs  Act. 

I87n  ;  (2i  that  as  there  is  no  standard  for  making  of  marmalade  the  addition  of  starch  glucose 

was  not  an  offence  under  the  Act;  (d)  that  upon  the  facts  proved  there  was  no  evidence  to 

euKtain  the  conviction.    9.   The  Court  found  (1)  that  in  asking   for  orange  marmalade  the 

purchaser  desired  to  buy  a  substance  composed  of  oraoges  cooked  or  preserved  with  cane  or 

Uot  sugar,  and  hud  not  consented  to  be  served  with  a  preserve  to  which  starch  glucose  was^ 

ftdded;  1*2}  that  the  sale  of  the  article,  which  contained  I.H  per  cent,  of  starch  glucose,  wiui  a  solftl 

tot}io  prejudice  of  the  purchoflor:  and  (H)  was  a  sale  of  an  article  not  of  the  nature,  substance, 

•nd  quality  of  the  article  demanded,  and  alHrmed  the  conviction  and  dismissed  tlte  appeal. 

The  question  for  the  Court  is  (1)  Was  the  Court  of  Quarter  Sessions  right  upon  the  facts  proved 

Wfore  U  in  dismissing  the  appeal  ?     ('2)  If  the  Court  should  be  of  opinion  that  the  judgment  of 

the  Court  of  Qtmrter  Sessions  was  correct,  then  the  order  of  that  Court  dismissing  the  appeal 

with  ctwts  will  stand.     (8)  If  the  Court  should  be  of  opinion  that  the  judgment  of  the  Court  of 

(jnartor  Sus^iions  is  wrong,  then  this  case  is  to  be  remitted  to  Che  said  Court  to  enter  judgment 

fcUowiug  the  appeal  with  costs." 

Mr.  BousKtBLD,  K.C.,  and  Mr.  Morton  burra  appeared  for  the  appellant;  Mr.  Boxaix  for 
the  respondents. 

The  LoiLD  CuiEK  .TusTicB :  NV'hat  evidence  is  there  that  the  inspector  thought  he  was  going . 
to  get  cane  or  beet  sugar !?  ^ 

Mr.  Justice  Cuankkll  :  1  should  think  that  marmalade  is  much  older  tbim  the  use  of  cane 
Or  beet  sugar. 

Mr.  BorsFiELD  :  You  will  remember  that  some  years  ago  there  often  uaed  to  be  a  layer  of 
cr^stalliKed  su^'ar  on  the  top  of  jam.     Glucose  prevents  that.  j 

Tliu  Lord  Cuikp  Justick  :  I  am  not  upon  jam.  but  upon  marmalade.  I 

&fr.  IiOL's>iEL[>,  continuing,  submitted  that  there  was  no  evidence  that  there  was  a  sale  to 
th«  prc'juflioe  of  tlie  purchaser. 

The  Lord  Chief  Jdbtick:  I  thick  you  are  entitled  to  say  that  if  there  is  no  adulteration 
something  more  than  a  dififerent  article  beuig  sold  to  that  askud  for  is  necessary. 

Mr.  BouidFiELD,  continuing,  submitted  that  the  present  cose  was  not  within  the  Act  at  all. 
Ill*  cited  "  (ionlder  v.  Rook  *  {1901,  2  K.B.,  290).  The  section  did  not  apply  where  there  was  a  ^ 
mixture  with  no  filed  standard,  '*  Dickens  v.  Randerson  "  (1901,  1  K.B.,  4871,  *' MTiite  «.  I 
Bywtttcr*'  (19  Q.B.I^.,  58*2).  Where  there  was  no  fixed  standard  it  could  not  be  said  that  the 
ilirchasvr  expected  to  get  marmalade  as  delinud  in  the  dictionary.  The  only  true  inference 
that  be  expected  to  get  that  which  lie  had  been  accustomed  to  get  for  years.  It  was  found 
there  was  nothing  injurious  to  health.  i 

The  Lord  Cuikf  .Tusticb  :  That  is  cleoj'.  I 

Mr.  BoxALL,  for  the  respondents^  submitted  that  the  magistrates  were  entitled  tu  rely  upon  ' 
own  knowledge  in  dran'ing  the  infertmce  as  to  whether  the  marmalade  was  inferior.     It 
LioUy  tt  case  for  the  magistrates  to  decide,  "Webb  v.  Knight"  (2  Q.B.U.,  530).     It 
prejudice  of  the  purchaser,  Hoyle's  case  (4  Q.H.U.,  2H8).     The  appellant  hod  to 
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make  out  he  was  within  the  exception.    The  umgistratos  were  entitled  to  rely  upon  their  (urn  | 
knowled^,  "Short  v.  Robinson"  (63  .T.P.,  295). 

Mr.  JuHTicK  CuANN'ELL  :  I  c&nnot  help  thinkinj?  that  people  nowodaya  think  that  gloooaeii 
something  dangerouB.     They  would  not  have  done  so  two  or  three  years  ago. 

The  Lord  Chibf  .TrsTicK,  in  giving  judgment  yesterday,  said  that  the  statements  in  the 
case  aa  afTording  the  foundations  for  the  findings  were  unsatiHfnctory.     As  to  what  the  msi 
aakcd  for.  the  Court  was  conolndcd  by  the  finding  of  the  justiccHt  but  he  should  not  hav«  ooidb 
to  the  same  conclusion.     There  were  many  other  things  that  were  perfectly  prop«r  to  put  in 
marmalade  bettides  Hugar,  and  which  a  purchaser  might  not  know  anything  about.     It  lia<3  be< 
judicifiUy  decided  that  the  difference  between  the  article  demanded  and  thtit  suppUed  riiusl  hf 
the  prejudice  of  the  purchaser.   The  magistrates  had  found  as  a  fact  that  there  was  an  alu>matii 
ingredient.     It  was  found  that  there  was  no  legal  standard,  that  there  was  a  frequent  liut  nc 
exclusive  u»e  of  glucose,  imd  a  variation  of  recipeb.     Glucose  was  found  not  to  be  injurioai 
health.    The  Act  ought  not  to  be  construed  as  an  instrument  of  oppression.     Its  object  wan 
protection  of  health.     In  the  present  case  an  article  was  given    to  the  purchaser  which, 
diGTcrcnt,  was  rather  better.    There  was  no  ovidenco  of  any  inferior  quality  or  of  odultontion 
the  ordinary  sense  of  the  word.    The  conviction  must  be  quashed. 

Mr.  JusTicB  1.>ARLIN'G  and  Mr.  Justice  Crasmbll  concurred. 

Conviction  quaahed. 


REPORT  OF  THE   COMMITTEE   ON   FOOD   PRESERV.\TIVE8. 

Tbb  Departmental  Committee  on  Food  Preservatives  appointed  by  Mr.  Chaplin  ii 
1899  has  now  issued  its  report.  The  members  of  the  Committee  were  the  RigW 
Hon.  Sir  H.  E.  Maxwell.  Bart.,  M.P.,  Professor  T.  E.  Thorpe,  C.I3,,  D.Sc.  F.R.S,, 
Dr.  H.  T.  Dulstrode,  and  Dr.  F.  W.  Tanuicliffe. 

The  report  contains  a  large  amonnt  cf  original  information  deeply  interesting  to  tb( 
Public  Analyst.     It  is  a  balky  volume  of  some  500  pages,  and  may  be  obtained  froi 
Messrs.  Eyre  and  Spottiswoode,  the  price  being  48.  3d.     We  reprint  the  recomioeniift- 
tions  of  the  committee,  and  also  give  a  summary  of  the  opinions  expressed  by  ooo 
dissentient  member : 

Rbcommendatioks. 

**  (a)  That  the  use  of  formaldehyde  or  formalin,  or  preparations  thereof, 
foods  or  drinks,  be  absolutely  prohibited,  and  that  salicylic  acid  be  not  used  in 
greater  proportion  than  1  grain  per  pint  in  liquid  food  and  1  groin  per  pound 
solid  food.     Its  presence  in  all  cases  to  be  declared, 

"  (b)  That  the  use  of  any  preservative  or  colouring  matter  whatever  in  toi 
offered  for  sale  in  the  United  Kingdom  be  constituted  an  ofi'ence  under  the  Sale  of 
Food  and  Drugs  Acts. 

**  (c)  That  the  only  preservative  which  it  shall  bo  lawful  to  use  in  cream 
boric  acid,  or  mixtures  of  boric  acid  and   borax,  and  in  amount  not  exi 
0*25  per  cent,  expressed  as  boric  acid.     The  amount  of  such  preservative  to 
notified  by  a  label  upon  the  vessel. 

'*  {d)  That  the  only  preservative  permitted  to  be  used  in  butter  and  mar:garii 
ko  acid,  or  mixtures  of  boric  acid  and  borax,  to  be  used  in  proportiot^ 
O'o  pur  cent,  expressed  as  boric  acid. 
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**{e)  That   in   the   oa86  of   all  dietetic  preparations  intended   for  the   tme   of 
alids  or  infants,  chemical  preservatives  of  all  kinds  be  prohibited. 

••{/)  That  the  use  of  copper  salts  in  the  so-oalled  greening  of  preserved  foods 
prohibited. 

"(^)  That  means  be  provided  either  by  the  establishment  of  a  separate  oourt 

reference  or  by  the  imposition  of  more  direct  obligation  on  the  Local  Government 

»ard  to  exercise  supervision  over  the  use  of  preservatives  and  colouring  matters  in 

yds,  and  to  prepare  schedules  of  suoh  as  may  be  considered  inimical  to  the  public 


One  member  of  the  committee  (Dr.  Tunnicliffe),  while  agreeing  with  the  report 

general,  takes  exception  to  one  of   the  conclusions  arrived   at  (paragraph   1*27) 

id  to  the  recommendation  marked  /.     The  former  states  that  it  was  found  to  be 

idesirable  that  copper  or  other  poisonous  metallic  substance  should  be  added  to 

oA;  the  latter  recommends  prohibition  of  their  use.     In  defence  of  his  opinion, 

t.  TunnicIiCTe  urges  that  many  articles  of  diet  naturally  contain  copper,  that  this 

Btal  is  constantly  being  introduced  into  food  by  the  use  of  copper  cooking  utensils, 

kd  that  t'^e  copper  so  taken  up  is  converted  into  a  relatively  insoluble  and  un- 

Borbahle  compound.     He  thinks  that  the  small  amounts  of  copper  contained  in 

^served  peas  are  harmless,  since  peas  are  taken  in  comparatively  small  quantities, 

d  that  no  analogy  can  be  drawn  between  this  compound  of  copper  in  peas  and 

nute  quantities  of  lead  in  V7ater  or  arsenic  in  beer,  both  of  which  liquids  are 

DBomed  in  large  quantities.     He  points  out  that  in  France  an  order  prohibit- 

[  this  addition  had  to  be  subsequently  rescinded,  and  that  in  Germany,  where 

imilar  prohibition  exists,  it  is  quite  possible  to  obtain  copper-greened  peas  in  the 

len  market,  thus  showing  that  the  enforcement  of  the  order  is  difficult.    Dr.  Tunni- 

pfe  points  out  the  value  of  appearance  in  rendering  foods  appetizing.     lie  thinks 

ID  public  taste  should  not  be  denied  the  gratification  of  having  a  perennial  supply 

I  green  vegetables,  nor  the  thriving  industry  which  produces  them  be  destroyed. 

b  is  satisfied  that  excessive  amounts  of  copper  are  frequeutly  used  for  this  purpose, 

it  that,  after  diUgent  inquiry,  no  injurious  results  have  been  traced  to  the  use  of 

fts  containing  these  large  quantities.     lie  recommends  that  only  the  amount  of 

ppor  absolutely  necessary  should  be  added  ;  that  such  amount  should  be  declared  ; 

d  chat  not  more  than  the  equivalent  of  half  a  grain  of  metallic  copper  per  pound 

Duld  be  added. 


KOMBINED   APPOINTMENTS  OF   MEDICAL  OFFICER  OF   HEALTH 

AND   PUBLIC   ANALYST. 

tB  following  extract  from  the  proceedings  of  the  Counoil  of  the  Institute  of 
lemistry  will  be  read  with  interest  by  all  Public  Analysts: 
"The  Council  have  repeatedly  addressed  the  Local  Government  Board  for 
kgland  and  Wales  on  the  uudesiral.^ility  of  the  appointments  of  Medical  Officer  of 
MJth  and  Public  Analyst  being  combined  in  one  person.  There  has  been  a  growing 
adency  in  the  last  few  years  on  the  part  of  Borough  Councils  and  other  local 
thohties,  generally  with  a  view  to  economy,  to  create  such  combined  appointments. 
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*•  On  July  15  a  letter  on  tbis  matter  was  addreBsed  to  the  President  of  the 
Local  Government  Board  by  the  Presidents  of  the  Instifcuto  and  the  Society  of 
Public  Analystfi,  who  drew  attention  to  the  in^portance  of  requiring  adequate 
evidence  of  training  in  chemistry  from  any  person  nominated  by  a  local  authorij 
for  appointment  as  Public  Analyst  under  the  Sale  of  Food  and  Drugs  Acta, 
opinion  was  expressed  that  evidence  of  a  systematic  course  of  training  in  generai 
theoretical  and  practical  chemistry,  followed  by  special  experience  iu  the  aaalydifl  of 
food  and  drugs,  should  be  demanded  of  all  candidates  offering  themselves  for  tlie 
position  of  Public  Analyst.  It  is  not  suggested  that  it  ie  impossible  to  find  Medical 
Officers  of  Health  who  have  the  necessary  knowledge  and  experience,  but  that  ihe 
extent  of  the  training  in  chemistry  required  to  be  taken  by  medical  practitioners  in 
the  course  of  their  professional  education  falls  far  short  of  that  necessary  fur  the 
proper  conduct  of  the  duties  and  practice  of  a  Pubhc  Analyst,  and  that  medical 
practitioners,  as  such,  cannot  be  expected  to  be  able  to  deal  efficiently  with  aaoli 
problems  as  a  Public  Analyst  has  to  encounter.  Moreover,  when  the  appointmente 
are  proposed  to  be  combined,  the  selection  of  candidates  for  the  two  positions  most 
necessarily  be  limited. 

"The  nature  of  the  duties  of  a  medical  officer  maybe  such  as  to  require  al 
times  his  entire  attention  (as,  for  example,  in  the  event  of  epidemics),  the  coDse- 
quence  being  that  where  the  appointments  are  combined  the  discharge  of  his  dutie* 
as  Public  Analyst  may  be  neglected,  and  the  effective  working  of  the  Sale  of  Food 
and  Drugs  Acts  neceBsanly  obstructod. 

"  Apart  from  the  question  of  the  desirability  of  combining  these  medical  aa<3 
analytical  appointments,  it  is  doubtful  whether  such  combined  appointments  ate 
strictly  legal.  In  any  event,  it  cannot  bo  aaid  that  thoy  were  contemplated  vthuii 
the  Act  was  passed,  as  may  be  inferred  from  the  following  extract  from  the  Sale  "' 
Food  and  Drugs  Act,  1875 : 

38  and  39  Vict.,  Chap,  63. 
" '  13.  Any  medical  ofScer  of  hoalth,  inspector  of  nuisances,  or  inspector  oi 
weights  and  measures,  or  any  inspector  of  a  market  or  any  jwlice  constable  ODdcr 
the  direction  and  at  the  cost  of  the  local  authority  appointing  such  officer,  inspector, 
or  constable,  charged  with  the  execution  of  this  Act,  may  procure  any  sample  "» 
food  or  drugs,  and  if  he  suspect  the  same  to  have  been  sold  to  him  coutrar)'  to  ao) 
provision  of  this  Act,  shall  submit  the  same  to  be  analysed  by  the  analyst  -:' 
district  or  place  for  which  he  acts,  or  if  there  be  no  such  analyst  then  acting  for  :' 
place,  to  the  analyst  of  another  place ;  and  such  analyst  shall,  upon  receiving  p^y* 
ment  as  is  provided  in  the  last  section,  with  ail  convenient  speed  analyse  the  aai!"- 
aud  give  a  certificate  to  such  officer,  wherein  he  shall  specify  the   result  oi      * 
analysis.' 

"  While  the  section  above  quoted  clearly  indicates  that  the  Medical  Officer  ^' 
Health  and  Pubhc  Analyst  should  be  two  distinct  ^)eraons,  it  provides  an  addidonai 
reason  why  the  Medical  Officer  of  Health  of  a  district  should  not  be  the  Public' 
Analyst  of  the  same  district,  for  it  states  that  the  medical  otlicer  is  one  '  '" 
persons  whoso  duty  il  may  be  to  take  samples  for  analysis,  or  to  procure  then 
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taken.  It  must  be  admitted  that  it  is  inadvisable  that  the  person  who  procures 
samples,  thns  suspecting  them  to  be  sold  contrary  to  the  Act,  should  also  be  the 
per&OD  to  whom  tbey  are  entrusted  for  analysis. 

"  In  connection  with  the  appointment  of  a  Medical  Otiicer  of  Health,  the  Local 
Oovemment  Board  have  the  advantage  of  the  advice  of  the  medical  officer  to  the 
Board.  But  in  connection  with  the  appoiatment  of  Public  Analyst — which  is  not 
ft  medical  appointment,  and  can  only  rightly  belong  to  the  profession  of  analytical 
and  consulting  chemistry — there  does  not  appear  to  be  attached  to  the  Board  any 
officer  who  is  technically  conversant  with  the  qualifications  necessary  for  the  proper" 
conduct  of  the  practice  of  an  analytical  and  consulting  chemist. 

••  In  reply  to  the  Council's  representations,  a  letter  was  received  from  the  Board 
stating  that,  although  they  have  not  encouraged  the  holding  of  the  two  offices  of 
Medical  Officer  of  Health  and  Public  Analyst  by  the  same  person,  they  were  not 
prepared  to  lay  down  a  geDeral  rule  that  the  two  offices  should  not  be  held  together. 
Although  (he  Board  in  their  reply  have  not  dealt  with  all  of  the  points  raised,  the 
Council  has  reason  to  believe  that  their  action  has  been  beneficial." 


I 
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REVIEWS. 

fifeutcT  Methods  in  Food  Akalysis.  By  Hbnkv  Leffmann,  A.M.,  M.D.,  and 
William  Beam,  A.M.,  M.D.  Published  by  P.  Blakiston,  Son,  and  Co., 
1.012,  Walnut  Street,  Philadelphia.     Price  *a..50. 

In  the  preface  to  this  work  it  is  pointed  out  that  the  book  "  is  intended  to  be  a 
^Qciae  summary  of  analytic  methods  adapted  to  the  needs  of  both  practising 
^Qalyat.s  and  advanced  students  in  applied  i-hemistry."  The  work  certainly  justifies 
''Xich  a  description.  Considerable  pains  have  been  taken,  particularly  in  avoiding 
Unnecessary  detail,  to  prominently  briog  forward  such  points  as  are  essential,  and  iu 
describing  such  principles  as  are  involved  in  general  commercial  food  analysis. 

The  opening  chapters  of  the  book  deal  with  physical  data,  and  subsequently 
Vith  chemical  data.  On  carefully  reading  the  first  twenty-six  pages,  into  which  is 
^lompressed  the  physical  portion,  one  feols  somewhat  disappointed  that  it  does  not 
^)ocupy  a  larger  number  of  pages — not  because  the  descriptions  and  methods  are 
exactly  curtailed,  but  because  the  information  is  so  rarely  given  in  such  a  concise 
form. 

The  second  portion  of  the  book  is  devoted  to  applied  analysis.  Interesting 
information  is  given  on  poisonous  metals,  colours,  and  preservatives,  and  interest 
attaches  to  the  information  with  regard  to  preservatives,  because  the  practices  main- 
taining in  this  country  for  preserving  articles  of  food  are  not  necessarily  the  same  as 
those  in  America.  The  articles  on  starch,  sugar,  fats,  and  oils  are  all  indicative  of 
the  pains  which  have  been  taken  to  introduce,  as  far  as  possible,  all  the  essential 
data  which  one  requires  without  the  unnecessary  information  which  one  so  frequently 
finds  in  books  of  reforonco. 

The  remainder  of  the  work  covers  the  important  ground  of  milk  and  luilk 
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products,  aoQ-alcohollc  beverages,  condimeatB  and  spices,  alcoholic  beverages  ao< 
desh  foods.  Fifty-eight  pages  are  devoted  to  milk  aod  milk  products,  and  the 
information  therein  contained  is  thoroughly  up-to-data 

Altogether  the  work  gives  one  the  impression  of  being  somewhat  condensed, 
but  entirely  satisfactory,  and  will  certainly  form  a  valuable  addition  to  the  shelrea 
of  the  analyst. 

We  sbonld  have  wished  to  see  mention  made  of  the  Marsh  tost  for  arseniG 
which  for  60  long,  in  some  modilication  or  other,  has  held  its  own  against  all  otb^ 
methods  of  detection. 

A  small  number  of  mistakes  occur  which  have  obviously  crept  in  throu^ 
oversight.  For  example,  on  p.  23  we  find  Fig.  12  described  as  "  Fig.  23  " ;  on  p.  l-i 
the  word  "grains"  is  rather  awkwardly  substituted  for  "grammes";  and  on  p.  IC 
a  more  serious  error  occurs,  where  the  specific  gravity  of  butter-fat  ie  given  i 
0*909  to  0-914.  and  that  of  cocoanut  olein  as  0*907  at  100\  This  obviously  refers  1 
100"  F..  although  the  corresponding  figures  given  for  other  fats  are  obviously  intend.^ 
for  100°  C.  The  type  of  the  book  is  excellent,  and  the  illustrations  equal 
satisfactory.  \V.  C- 


Tb£  Chemical  Essays  of  Charles  William   Schkelk.     Translated  by  TnoM:.^ 
Bedooes.     (London  :  Scott,  Greenwood,  and  Co.)     Price  Ss.  net. 

The  bulk  of  this  book  consists  of  a  new  edition  of  the  original  translation  ' 
Bcheele's  twenty  five  Essays  by  Beddoes,  which  appeared  in  1786,  and  to  these 
now  added  a  short  biography  of  the  great  chemist  l>y  J.  Gedfles  M'Intosh.  171 
essays  are  in  reality  the  notes  of  the  experiments  made  by  Scheele  during  his  all  tc 
brief,  but  brilliant  career.  Couched  in  simple  and  tei-so  language,  they  bear  up<3 
them  the  impress  of  a  highly  consoientions  mind  humbly  seeking  the  troth,  WLSi 
adding  fact  to  fact  until  a  safe  deduction  could  be  made.  When  one  bears  in  miti 
the  dilliculties  Scheele  worked  under— for  his  circumstances  were  never  at  any  tiu" 
luxurious — the  primitive  apparatus  at  his  command,  and  the  enormous  amount  * 
excellent  work  he  performed,  one  cannot  fail  to  be  struck  with  admiration  at  tb 
indomitable  perseverance  of  the  man  against  all  obstaclee^.  The  book  is  one  wbic 
will  be  read  with  satisfaction  by  all  true  students  of  science.  W.  J.  S. 


INSTITUTE  OF  CHEMISTRY. 


We  are  informed  that  the  next  examinations  will  be  held  at  the  Institute  >' 
January,  1902.  The  intermediate  examination  will  occupy  at  least  four  days,  coxi> 
i^enoing  on  Tuesday,  January  7.  Examinations  in  the  following  branches  of  ilJ' 
lal  examination  will  extend  over  at  least  four  days,  and  may  commeuce  on  eitbd 

Tannary  7  or  14 :  (a)  Mineral  Chemistry  ;  {b)  Metallurgical  Chemistry;  (c)  Phyaic*" 
Chexnistry;  {d)  Organic  Chemistry;  and  (c)  The  Analysis  of  Foo<l<i  and  Drag)  aa* 
of  Water,  including  an  Examination  in  Therapeutics,  Pharmacology,  and  Microsoopy 
An  Pixamination  in  Thorapeutics,  Pharmacology,  and  Microscopy  (open  to  FeJlon^ 
and  Associates)  will  also  be  held  in  January  next. 
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PROCEEDINGS   OF   THE    SOCIETY    OF   PUBLIC    ANALYSTS. 

Tfte  monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  December  li, 
in  the  Chemical  Society's  Rooms,  Burlington  House.  The  President  (Dr.  J.  Aoovbtub 
VoKLCKKK,  M.A-,  B.Sc.)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Certificates  of  proposal  for  election  to  membership  in  favour  of  Messrs.  Horatio 
Ballantyne,  F.LC,  M.  Hunter,  M.A.  (Oxon.),  Ei-nest  Alfred  Lewis,  Frederick  J. 
Lloyd.  F.I.C..  Albert  E.  Parkes.  FJ.C,  and  Thomas  Tickle,  B.Sc.  (Lond).  were  read 
for  the  second  time  ;  and  a  certificate  in  favour  of  Dr.  L.  T.  Thome,  F.LC,  Technical 
Chemist,  8,  Dynevor  Road,  Richmond,  Surrey,  was  read  for  the  first  time. 

Messrs.  L.  Kidgell  Boseley  and  Martin  Priest  were  appointed  to  act  m  auditors 
of  the  Society's  accounts  for  the  year  10(>1. 

The  following  papers  were  read  :  '*  A  Contribution  to  a  Knowledge  of  the 
Chemistry  of  Cider,"  by  Alfred  11.  Allen ;  •*  On  the  Mannitic  Fermentation  of  Wine,'* 
by  Philip  Schidrowitz,  Ph.D.;  *' On  Cocoa  Extracts,"  by  K.  (i.  Clayton;  and  a 
"  Kote  on  Commercial  Zinc  White  and  other  Pigments,"  by  E.  G.  Clayton. 


THE  DETERMINATION  OF  CARBON  IN  STEEL  BY  DIRECT 

COMBUSTION. 

By  Bertram  Blount,  F.I.C. 


y 


{Read  at  Uie  Meeting^  \ovcmber  6,  1901.) 

[Tm  the  Akata'st  for  Jane,  1900, 1  have  discussed  the  question  of  devising  a  practicable 
method  for  the  determination  of  carbon  in  steel  by  direct  combustion — i.e.,  without 
having  recourse  to  the  usual  process  of  previously  removing  the  iron  by  solution  in 
potassium  cupric  chloride  or  the  like  solvent.  I  would  lay  emphasis  on  the  adjective 
*'  practicable."  There  are  many  prescriptions  for  burning  steel  and  collecting  the 
carbon  dioxide  representing  its  carbon,  but  they  hardly  satisfy  the  condition  of  being 
workable.     Either  the  metal  has  to  be  finely  divided  by  mechanical  means  or  the 

[iron  must  be  removed  by  volatilization  in  a  current  of  chlorine  or  bromine  without 

fftttackiug  the  carbon,  which  is  only  possible  if  air  and  moisture  bo  completely 
excluded — a  condition  diHicult  of  attainment.      Such   operations  fall  far  short  in 

(fiiinplicity  and  accuracy  of  a  method  which  shall  be  capable  of  oxidizing  steel  directly 
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and  completely  in  substantial  fragments,  such  as  drillings  or  turnings,  and  of  yielding 
the  whole  of  its  carbon  as  carbon  dioxide  free  from  other  gases  absorbable  by  |K>ia%h. 

In  the  paper  already  referred  to,  and  in  another  on  the  determination  of  oxygi 
in  commercial  copper  (Analyht,  xxi.,  57),  I  have  pointed  out  that  it  is  unneceasa 
for  the  chemist  in  performing  analytical  operations  of  this  class  to  restrict  blniBelf  to 
the  use  of  temperatures  commonly  attained  in  the  combustion  furnace.     With  pro] 
precautions  a  temperature  of  1,100"  C.  is  as  mauag&able  as  is  one  of  800"  C, 
reactions  which  are  slow  and  imperfect  at  the  latter  take  place  amoothly  and  co 
pletely  at  the  former.     Such  difliculties  as  have  to  be  overcome  arise  from  the  fi 
that  ordinary  apparatus  and  appliances  are  not  as  a  rule  designed  for  the  product! 
and  utilization  of  these  higher  tempei'atures,  and  certain  modifications  in  insbmmen 
and  procedure  are  called  for. 

In  my  previous  experiments  I  endeavoured  to  burn  steel  turnings  in  oxy 
without  admixture  of  any  oxidizing  or  fluxing  agent.  I  found  that  there  waa  a 
considerable  tendency  to  leave  a  core  of  unburnt  metal  which  was  usually  free  fro 
carbon,  but,  if  occurring^'.raised'a  doubt  whether  the  combustion  was  complete  ; 
heating  was  continued  until  this  core/wae  oxidiKed,  the  operation  was  unduly  pro- 
longed, and  errors  inseparable  from  a  lengthy  combustion  crept  in.  In  spite  of  these 
obstacles,  the  results  obtained  were  sutliciently  encouraging  to  warrant  further  study 
of  the  subject,  and  I  turned  my  attention  to  the  use  of  some  suitable  oxidant 
Of  all  the  oxidizing  materials  which  su^gested  themselves,  lead  chromate  appeared 
preferable,  because,  unlike  lead  oxide  (no  doubt  an  ideal  carrier  and  6ux  for  tha 
purpose  in  hand),  it  does  not  attack  porcelain  violently,  and,  further,  when  teni 
rarily  reduced,  as  it  may  be  by  the  steel  even  in  an  atmosphere  of  oxygen,  it  doei*  nol' 
yield  fluid  masses  of  metallic  lead,  and  consequently  does  nob  imperil  the  iutogriiy  ot 
platinum.     Therefore  two  standard  refractory  materials  become  available. 

Using  lead  chromate.  tbe  process  resolved  itself  into  this  :  A  weighed  quantit; 
of  the  steel,  usually  5  grammes,  in  the  form  of  drillings  or  turnings,  ofton  of  relativel 
stout  section,  was  mixed  with  15  to  20  grammes  of  lead  chromate  which  had  beea 
recently  fused  and  thus  freed  from  oxidizable  impurities.     The  mixture  was  put  inlOj 
a  large  porcelain  boat,  the  boat  was  placed  iu  a  long,  deep  tray  of  platinum  sheet,  an 
the  whole  slid  into  a  porcelain  tube.     The  object  of  the  platinum  tray  was  to  preveni 
any  chromate  which  might  creep  from  coming  in  contact  with  the  porcelain  tube.    I 
was  found  impracticable  to  use  a  platinum  boat,  as  the  hard  fused  mass  of  chromai 
and  oxide  of  iron  left  after  combustion  was  difhcult  to  remove  without  injuring  th 
boat.    The  front  part  of  the  porcelain  tube  contained  copper  oxide,  and  was  heated  i 
a  Fletcher  combustion  furnace.     The  back  part  was  siniilarly  heated,  but  the  pree 
spot  where  the  boat  lay  was  raised  to  a  temperature  considerably  hi^h^r  than  coul 
be  reached  by  the  combustion  furnace.     After  many  trials  of  ditlcrent  burners. 
bensoline  blast  lamp  was  fouud  to  be  fairly  effective  for  this  purpose.     I  may  remark 
in  passing  that  there  is  an  opening  for  a  burner  as  handy  as  a  cominon  bunse 
bat  giving  the  temperatures  usuall}  requiring  a  blast  for  tbeir  production — i^,,  rangin 
from  the  meltin(;-point  of  copper  to  that  of  cast  iron.     I  have  not  yet  be«ii  %hU 
procure  a  humor  of  this  description  from  chemical  dealers,  and  in  many  operatioi 
am  compelled  to  b&VG  recourse  to  a  mechanical  blower,  when  a  self-containod  blMt- 
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lamp  of  ample  power  would  be  preferable  in  every  way.  An  electrical  method  of 
beating  may  be  the  beBt  solubion,  but  there  is  DothiDg  of  the  kiud  in  commoa  use 
except  little  mutHes  for  dental  work,  and  I  have  not  had  time  to  design  such  an 
apparatus  for  my  special  needs. 

The  arrangement  of  the  whole  apparatus  is  shown  in  the  accompanying  diagram 
(Fig.  1). 

Starting  on  the  luft,  wo  have  a  potash  bulb  and  a  U-tube  of  soda-lime  to  purify 
the  oxygen,  and  afterwards  the  air  used  for  sweeping  out  the  tube.  The  glass  T-piece 
with  free  flattened  end  allows  the  boat  to  be  seen  in  the  tube  during  combustion.  A 
Fletcher  combustion  furnace  is  used,  supplemented  by  a  benzoline  blast-lamp  at  the 
point  where  the  boat  is  placed.  Connection  at  the  far  end  of  the  porcelain  tube  is 
made  by  a  glass  cap  on  a  rubber  ring  instead  of  the  usual  cork.  This  cap  is  drawn 
down  BO  as  to  5t  email  tubing  for  connection  with  the  absorbing  train.  The  t^rst 
potash   bulb  is   empty,   and   serves   merely  for  cooling.      It  can,  if  necessary,  be 
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immersed  in  a  beaker  of  water.  A  U-tube  of  eulphurio  acid  on  pumice  dries  the  gas, 
and  a  potash  bulb  and  similar  U-tube  constitute  the  weighed  absorption  apparatus. 
.\  second  weighed  sulphuric  acid  U-tube  serves  as  a  check  on  the  efficiency  of  the 
tirst.  It  is  weighed  every  three  or  four  combustions,  and  should  gain  only  fractions 
of  a  milligraimne.  A  guard  tube  of  sulphuric  acid  on  pimsioo  completes  the  train, 
abd  to  this  the  pump  can  be  attached. 

The  ('-tubes  are  designed  bo  that  the  gas  is  compelled,  not  merely  to  traverse 
two  Qolamns  of  pumice,  but  to  bubble  through  the  acid.  The  bottom  bulb  forms  a 
useful  store  of  acid  with  which  the  pumice  can  be  refreshed,  for  it  often  happens  that 
when  sulphuric  acid  on  pumice  alone  is  used,  the  acid  on  the  surface  of  each  piece 
may  be  diluted  and  exhausted,  although  there  is  still  plenty  of  strong  acid  in  the 
centre  of  each  piece  of  pumice.  The  tube  will  then  cease  to  act  efficiently,  but  if  it 
contains  a  store  of  acid  actually  fluid,  this  can  be  washed  over  the  pumice  in  each 
limb,  and  replace  the  used  up  acid.     A  diagram  of  the  tube  is  shown  (Fig.  2). 

The  potash  bulb  designed  by  my  chief  assistant,  Mr.  S.  Dickson,  is  also  novel, 
and  an  improvement  on  the  ordinary  forma.      A  diagrammatic  sketch  is  given 
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(Fig.  3).     The  potash  balb  differs  from   most  apparatus  of  the  kind  by  being^ 
aBymmetrical.     The  entrance  limb  is  larger  and  heavier,  and  the  bulb  hangs  nalui 
ally  in  its  proper  position  for  absorption,  so  that  no  tying  up  or  tilting  is  necessary.i 
An  extra  passage  through  the  liquid  is  secured  by  an  internal  tube  in  the  first  bolb, 
and  both  entrance  and  exit  tubes  project  a  little  way  into  their  respective  bulbs*  and 
are  turned  aside  from  the  centre,  their  ends  being  also  contracted.    Under  reaaonabltt 
conditions  of  use  splashing  is  almost  impossible.     I  use  these  bulbs  for  all  absorption 
work,  and  find  them  preferable  to  any  other  design  with  which  I  am  acquainted. 

When  the  method  was  carried  out  in  this  manner,  satisfactory  results  were 
obtained.  The  high  temperature  employed  made  it  nocesaary  to  insure  that  the  drying 
tubes  were  kept  in  excellent  condition,  and  were  not  mn  too  long  without  renewal.* 
It  was  also  requisite  to  have  a  good  length  of  tube  projeotiug  beyond  the  furnace,  to 
avoid  over-heating  the  rubber  connections,  A  porcelain  tube  '2.G  inches  by  1|  inches 
was  found  convenient.  With  an  adequate  temperature  and  time  of  heating  (about 
one  hour),  no  difi^culty  was  eKperiencedin  burning  the  whole  of  the  steel ;  even  thicJ 
turnings  were  oxidized,  and  left  no  core.  In  the  earlier  experiments,  in  which  th»^ 
conditions  were  less  thoroughly  understood,  discrepancies  occur  between  the  staoc 
method  by  solution  and  combustion  and  the  method  of  direct  combustion.  In  thi 
later  experiments  these  differences  tend  to  disappeai-.  The  figures  obtained 
given  bolow  : 


Solntion  MethcKi. 

Direct  Combaitwo. 

Carbon  p«r  wot. 

Carbon  per  cent. 

Tyre  steel 

0-675 

0-619 

Rail  steel 

0-404 

0-393 

ft       (•      ■  ••         ••  • 

0-399 

0-407 

If       »i      ■••        *•- 

0-378 

0-330 

Tyre  steel 

0-643 

0-645 

,,        ,, 

0-618 

0-557 

Rail  steel 

0-401 

0-419 

t»       «■     ...        ••• 

0-432 

0-435 

•1       II     •■-        •■• 

0-430 

0-408 

II       II     «•• 

0-457 

(1)  0-422 

(2)  0-393 

(3)  0-438 

Rail  steel    .. 

0-470 

0-429 

Nickel  steel 

0-323 

(1)  0-324 

(2)  0-324 

T>'re  steel   . 

0-459 

Improved      I*  0-445 
apparatus    j  0*277 

Structural  steel  (plate) 

0-28rt 

Rail  steel     

0-455 

for  cooling       0*467 

II      11 

0-568 

and  absorption  0*575 

It  is  evident  from   these  results  that   the  method  is  reliable  when  proper]; 
handled.     But  it  still  has  several  defects,  due  chiefiy  to  the  imperfeotly  refraetoi 
nature  of  the  materials  at  one's  command.     At  the  temperature  necessary  the  glax( 
of  royal  Berlin  porcelain  is  slightly  sticky,  and  the  platinum  tray  adheres  thorato. 

*  Thi!  «fBoUncy  at  the  trutn  ol  utMnrfrtinn  tube*  fin&U)-  adopted  ww  tMtef  ' 
tiienM.  and  by  the  aer  o(  a  •cannl  drying;  itibv  kfter  bhu  tf<ta»b  bolb  wel|fhKl  :       , 
tubv  pn>p«r. 


THE  ANALYST. 


I 


I 

'I 

I 


It  IB  diflicuU  to  detach,  and  when  foroibly  removed  is  itself  often  deformed  and 
injured,  and  removes  fragments  of  the  glaze,  frequently  leading  to  Che  breakage  of 
the  tube.  The  porcelain  boat  also  adheres  to  the  platiDum  tray,  and  sometimes  can 
hardly  be  withdrawn  from  the  tube  without  tearing  the  platinum,  whioh  is  itself 
stuck  to  the  porcelain  tube.  Various  de\nce8  suggest  theniaelves  to  remedy  these 
inconveniencee,  aud  these  I  propose  to  examine  when  work  allows.  In  the  mean- 
time, I  am  of  opinion  that  the  method  will  sufiioe  to  check  the  results  obtained  by 
the  usual  proces^s  in  the  event  of  a  doubt  arising.  So  much  has  the  customary 
process  been  elaborated  that  there  are  schools  of  analysts  who  quarrel  about  the 
position  of  a  potash  bulb,  and  seek  to  standardi/.e  every  piece  of  apparatus.  All  this 
is,  of  course,  mischievous  and  absurd,  and  it  is  well  to  remember  that  the  real  object 
in  view  is  to  determine  accurately  the  percentage  of  carbou  irrespective  of  any 
particular  procedure.  Hence  a  process  which  has  not  yet  suffered  from  pseudo- 
tdardization  presents  some  advantages. 

J3ISCU88ION. 

Mr  K\YM0NO  Ross  inquired  whether  it  would  be  possible  to  use  a  piece  of  glass 
tube  for  each  experiment  instead  of  a  permanent  porcelain  tube  with  boat  and 
platinum  shield.  He  had  himself  obtained  very  satisfactory  results  in  carrying  out 
with  certain  organic  Bubstances  some  combustion  experiments,  in  which  he  had 
been  obliged  to  use  a  very  short  furnace,  by  employing  lead  chromate  alone  aa  an 
oxidiziug  a^ent  and  conducting  the  combustion  in  a  piece  of  glass  tul>e  about 
10  or  12  inches  long. 

Mr.  Arcbbutt  said  that  Mr.  Blount  was  to  be  congratulated  upon  having,  after 
long  perseverance,  at  last  found  a  method  of  burning  steel  perfectly  without  going 
through  the  roundabout  process  of  decomposing  with  copper  salts,  and  then  burning 
and  weighing  the  carbon  so  separated.  Of  course,  it  was  to  be  hoped  that  Mr.  Blount 
would  be  able  ultimately  so  to  improve  the  process  that  it  would  be  aui^ciently  rapid 
to  replace  the  ordinary  more  cumbrous  method.  At  present  it  would  hardly  do  that, 
for  in  the  ordinary  process  a  number  of  samples  of  steel  would  be  dissolved  nt  the 
same  time  in  the  double  chloride  of  copper  and  potassium,  and  the  carbonaceous 
residues  filtered  off  one  after  another ;  and,  as  the  combustion  took  place  fairly 
quickly  and  at  a  comparatively  low  temperature,  a  considerable  number  of  deter- 
uunationp  could  be  carried  out  in  one  apparatus  in  a  single  day.  The  new  method, 
however,  as  he  had  remarked  on  a  previous  occasion,  was  valuable  in  its  present 
^tage  because  it  afforded  a  complete  chock  upon  the  results  of  the  ordinary  process,  j 
Mr.  Blount,  in  referring  to  the  use  of  lead  chromate,  had  used  the  text-book  expres-i 
siou  "recently  fused."  Surely,  however,  it  was  immaterial  whether  the  fusion  had 
taken  place  recently  or  not,  provided  that  the  lead  chromate  really  had  been  fused . 
and  had  been  so  kept  that  it  could  not  absorb  moisture  or  carbonaceous  matter. 
In  fche  coarse  of  some  experiments  in  standardizing  a  pyrometer  for  obtaining  the 
cooling  curves  of  metals,  he  had  found  it  possible  with  a  small  furnace,  by  using 
compressed  air  at  about  70  pounds  per  square  inch  and  coal  gas  under  a  pressure  of 
H  or  7  inches  of  water,  to  obtain  temperatures  very  much  higher  than  with  gas  at 
ordinary  pressure  and  air  supplied  from  a  blower.     lie  had  easily  melted  copper  in 
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this  wa}'.     Another  Buggestion  was  that  a  certain  proportion  of  oxygen  might 
mixed  with   the  air  from    the   Itlower,  by  which  a  higher  temperature  would   b- 
obtained  withoat  increase  of  pressure.      He  would  hke  to  bear  at  what  rate  th 
oxygen  was  passed  over  the  burning  steel,  because,  from  what  was  said  about  lb 
high  temperature  of  the  gas  that  had  to  be  dried,  it  would  seem  that  the  oxyge: 
most   be  passed  through  at  a  very  rapid  rate.     At  a  moderate  rate — say  from  f< 
to  six  bubbles  per  second— the  gas  might  be  expected  to  become  sufficiently  cod  b 
radiation  very  soon  after  escaping  from  the  combustion  tube.     If  the  rate  were  raon 
rapid,  possibly  soda- lime  might  be  a  better  absorbent  than  caustic  potash  for  th 
carbonic  acid.     He  bad  at  one  time  experienced  some  difficulty  in  the  absorption 
the  carbonic  acid  by  potash  and  the  weighing  of  the  potash  bulbs.     His  custom  was 
not  to  aspirate  air  through  the  combustion  furnace  after  burning  the  carbon,  but  hrst 
of  all  to  pass  oxygen  through  the  apparatus  and  weigh  the  bulbs  full  of  oxygen 
intervals  of  ten  minutes  until  constant,  then  burning  the  carbon  and  weighing  th 
bulbs  again  full  of  oxygen  at  similar  intervals  till  constant     He  bad  found,  howaveTi 
that  tho  bulbs  showed  a  tendency  to  lose  a  few  tenths  of  a  milligramme  continuously, 
which  was  ultimately  traced  to  the  not  quite  HuSiciently  hygroscopic  character  of 
drying  tube  at  the  end.     In  that  tube  had  been  used,  not  calcium  chloride — a  ve 
imperfect  drying  agent — but  broken-up  pieces  of  ordinary  stick-potash,  which  wi 
very  commonly  used  for  the  purpose.      Dittmar,  however,  in  his  researches  on  i 
combining  proportions  of  oxygen  and  hydrogen,  had  demonstrated  th«  ramarkabi 
drying  powers  of  potash,  which  had  been  frenhly  fused  until  it  contained  no  wat«r 
So-called  pure  potash,  when  heated  in  a  platinum  or  a  nickel  dish,  lost  from  15  to 
20  per  cent,  of  water,  and  became  perfectly  anhydrous:  and  if  this,  after  cooling, 
were  broken  into  ismall  pieces  and  used  for  filling  the  small  tube  at  the  end,  no  1 
occurred  in  the  potash  bulbs  within  ten  minutes  or  a  quarter  of  an  hour,  and  tlie 
oould  be  got  almost  absolutely  cooatani     He  thought  thai  if  Mr.  Blount  were 
give  up  aspirating  air  through  the  apparatus,  and  weigh  the  bulbs  full  of  oxy 
instead,  the  results  would  be  obtained  perhaps  a  little  more  quickly. 

Dr.  Dyer  inquired  whether  the  use  of  sulphuric  acid  lor  drying  purposes  ' 
wholly  desirable  in  view  of  the  fact,  which  had  been  pointed  out  by  Mr.  Allen  in  tl 
course  of  the  discussion  on  Mr.  Blount's  previous  paper  on  the  same  subject, 
sulphuric  acid  was  liable  to  absorb  small  quantities  of  carbonic  acid. 

Mr.  Blount  said  he  was  afraid  it  would  not  be  possiljle  to  use  a  glass  tube 
suggested  by  Mr.  Boss,  because  the  essence  of  the  process  was  the  high  temperatu 
employed.     The  temperature  necessary  was  so  considerable  that   the  glass  wool 
blow  out  with  the  ordinary  pressure  needed  to  drive  the  oxygen  through  the  trai 
of  apparatus.     Even  when  chromate  of  lead  was  used,  the  temperature  reqoisibe  in 
order  completely  to  bum  steel  which   was  in  stout  fragments   was  ^■-    '    ■'    ■   Oir 
use  of  glass,  however  hard,  was  impracticable.      He  ackuowlodgud   ti      ^        .li   at 
present  he  bad  no  intention  of  putting  this  method  forward  as  capable  of  replaci 
the  ordinary  process.     He  was  alive  to  the  necessity  of  speed,  and  the  method  mi 
not  compete  in  effective  speed  with  the  older  process ;  it  was  true  that  ita  real 
was  greater,  because,  although  the  combustion  took  longer,  there  was  no  necesiu 
(or  dissolving  and   filtering.      He  thought  he  might  claim  for  it  that  It  could 
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employed  instead  of  the  old  procees  in  any  case  of  difficulty  or  doubt  as  to  the 
parity  of  the  reagents  used,  or  when  it  was  desired  to  fall  back  upon  a  totally 
different  method,  which  should  not  involve  any  single  step  at  all  comparable  with 
those  of  the  ordinary  process.  He  agreed  with  Mr.  Archbutt's  comment  as  to  the 
term  "  recently  fused/'  and,  in  fact,  had  erased  it  once,  but,  the  search  for  a  more 
suitable  ezpresdion  having  been  unsuccessful,  he  had  replaced  it.  Clearly  it  was 
merely  essential  that  the  lead  chromate  should  be  kept  clean  after  fusion,  though 
it  was  perhaps  better  practice  that  the  fusion  should  be  recent,  so  as  to  minimize 
any  chance  of  dirt  being  present,  and  that  was  the  only  excuse  for  the  term.  He 
had  tried  the  use  of  what  was  known  as  "  press  gas,"  which,  at  a  pressure  of  a 
few  inches,  was  no  doubt  comparable  with  the  pressures  mentioned  by  Mr.  Archbutt ; 
then  moderate  pressure  was  hardly  enough,  but  if  gas  under  a  pressure  of  a  few 
pounds  were  available,  it  would  probably  not  be  necessary  to  use  a  benzoline  blast- 
tamp.  There  was  no  difficulty  in  absorbing  the  carbonic  acid  when  the  oxygen  was 
passed  through  at  any  reasonable  rate.  The  trouble  arose  in  absorbing  the  water. 
The  use  of  fused  potash  might  well  be  of  assistance  in  this  connection. 
Mr.  Abchbutt  inquired  where  all  the  water  came  from. 

Mr.  Blount  said  that  a  tangible  quantity  would  come  from  the  tube  and 
Apparatus,  which  could  never  be  got  completely  dry,  and  in  any  case  fre- 
quently had  to  stand  overnight.  Then,  again,  the  copper  oxide  was  somewhat 
liygroscopic,  and  there  were  a  number  of  other  sources  of  water  which  had  to  be 
reckoned  with.  He  had  never  had  occasion  to  try  whether  carbonic  acid  was 
^orbed  by  sulphuric  acid,  but  that  matter  did  not  really  bear  upon  the  present 
ease,  because,  although  there  might  be  some  absorption  if  concentrated  carbonic  acid 
were  passed  over  sulphuric  acid,  there  would  be  none  in  the  case  of  a  gas  containing 
hut  a  small  percentage  of  carbonic  acid  ;  one  had  to  consider  the  partial  pressure  of 
^6  gas.  These  attenuated  gases  could  l)e  passed  through  even  water  without  any 
Appreciable  loss  of  carl)onic  acid. 


absenic  committee. 

The  joint  committee  of  the  Society  of  Chemical  Industry  and  of  the  Society  of 
Poblio  Analysts  has  now  completed  its  investigations,  and  the  report  will  be  presented 
to  the  respective  Societies  in  January. 
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FOODS   AND   DRUGS  ANALYSIS. 

A  Modification  of  the  Sulphuric  Acid  Test  for  Formaldehyde  in  Milk. 
A.  Gustav  liuebepi.  {Joum,  Amer.  Chem.  Soc,  xxiii,  esa.j—The  test  is  mad©  as 
follows  :  Five  grammes  of  coarsely-powclered  potassium  sulphate  are  placed  in  ftj 
X0()  c.c.  flask,  5  c-c.  of  the  milk  distributed  over  it  by  means  of  a  pipette,  and  tbei 
lOc.c.  of  concentrated  sulphuric  acid  carefully  poored  down  the  side  of  the  tlaal 
The  whole  is  allowed  to  stand,  and  if  formaldehyde  is  present  tlie  crystals  oi 
potassium  sulphate  will  acquire  a  violet  colour  in  a  few  minutes,  the  liquid  ali 
gradually  becoming  coloured.  If  no  formaldehyde  is  present,  the  liquid  will  at  on< 
turn  brown,  rapidly  changing  to  black.  The  test  is  sensitive  to  a  dilution  of  at  lei 
1  part  formaldehyde  to  260,000  parts  milk,  and  is  given  even  more  rapidly  by  mill 
which  has  ntood  for  several  hours  than  by  a  fresh  sample.  A.  O.  I^ 


Beteotion  of  Cocoanut  Oil  in  True  Butter,    P.  Banwes.    (Atih,  Phnrm.,  1001, 
vii.,  241 ;  through  Chem.  Zeit.  Hep.,  IIMM.  240.)— Vandum  has  shown  that  the  amouni 
of  acids,  soluble  in  alcohol  at  60°,  contained  in  cocoanut  oil,  is  much  greater  thai 
that  in  true  butter  or  in  margarine.     Expressed  as  c.c.h  of  decinormal  potash,  am 
calculated  upon  5  grammes  of  the  sample,  live  specimens  of  butter  have  given  10 
bo  11*1  ;  cocoanut  oil,  44*2;  and  margarine,  30.     If  the  proportions  of  these  acidi 
insoluble  in  water,  and  those  soluble  m  alcohol  at  nO\  are  expressed  in  the  sam^ 
manner — e.j/.,  butter,  40  to  0*2;  cocoanut  oil,  420;  m.xrgarine,  3'1,  these  ditferei 
become  much  larger.     Therefore  an  addition  of  12  or  \'i  per  cent,  of  cocoanut  oil  to 
cow's  butter  would  double  the  amount  of  water-msoluble  ac^ids  in  the  alcohol-solubl 
acids,  while  an  addition  of  25  per  cent,  thereof  would  treble  i^.  F.  H.  L. 


The   Oeteroiinatlon   of    Staroh  in   Cereals.     L.    Lindet.      [Jonrn.  Pkam 
Chim.,  1901,  xiv.,  307-400.)-  In  order  to  obviate  the  diliiculiy  ol  ultitition  in 
method  (Anatast,  xxii.,  20),  and  to  prevent  cellular  di'bris  beinL'  weighed  with 
starch,  the  author  proj>ose6  the  following  modilication. 

The  starch  washings  passing  througb  the  sieve  after  the  digestion  wuh  pej 
and  hydrochloric  acid  are  collected  in  a  oOO  c.c.  conical  tlask,  where  the  starch 
allowed  to  subside,  and  is  washed  once  or  twice  by  decantation.    As  the  stansl 
settles  but  slowly,  it  is  necessary  to  allow  the  liquid  to  stand  from  twelve  t<   ' 
four  hours  after  tach  washing,  any  bacterial  action  btiing  prevented  by  thi 
of  a  little  formaldehyde. 

The  washed  starch  is  then  heated  for  an  hour  at  110"  C.  with  lOtt  c.c.  of  0'2J 
0*5,  or  1  per  cent,  sulphuric  acid,  and  the  resulting  saccharitied  solution  nealraUzi 
and  diluted  to  260  o.o.    The  amount  of  glucose  and  of  dextrin  are  thoo  dotcnnini 
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by  reduction  with  Fehling's  solution  and  poIan;^ation,  and  the  original  amount  of 
starch  calculated  from  the  results. 

When  much  oil  is  present  iu  a  cereal  It  is  advisable  to  extract  it  prior  to  the 
digestion  with  pepsin,  since  otherwise  the  starch  does  not  separate  well  in  the 
decantation.  ,  C.  A.  M. 


I 


Some  Analyses  of  Bulgarian  Biiffalo  and  Sheep  Butter,  Lard,  and  Walnut 
Oil*  H.  Petkow.  {ZtU.  fiir  U/Ucrsitch.  der  Nakr.  und  GenussrniiteU  1901,  iv.,  82j, 
337.) — The  maximum,  minimum,  and  average  results  of  the  analyses  of  samples  oi 
buffalo  and  sheep  hutti^r  are  given  below.  It  will  be  seen  that  the  composition 
these  does  net  diHer  greatly  from  that  of  cow's  butter,  although  the  Keichert-Meissl 
figure  for  buSalo  liutter  is  somewhat  higher.  The  average  amount  of  water  in  the 
bu£Ealo  butters  was  14-30  per  cent,  and  in  the  sheep  butters  12*72  per  cent. 


BuFF.iLO  Butter  (14  samples). 


Maximum 
Minimum 
Average. . 


Maximum 

Mimumni 
Average 


Uasdmum 
Minimum 
Average... 


Maximum 
Minimum 
Average.  . 


Specitie 

Gravity 

Rt  100'  C. 

O-S700 

a-.sr.so 
0-K6y2 


H«Er»cto- 

meter 
Number 
at  40^  C. 
44-8 
43-8 
44-2 


Relehort- 

NnnilKir. 

40-10 
30-90 
34-20 


aUirfur 
Number. 

234-7 
222-5 
2290 


Iodine 

Number. 

45-52 
30-29 
36-75 


8h£EP  BuTTEfi  (12  samples). 

I  i*Sfi05         45'5         29-37         234*0  38'4« 

It  s»iHO        42-5        23-21         2230  29-70 

0-8Gy3         44*4         26-(>tl        227"8  35*14 

Lard  (3  samples). 

0-H(51           52-0          0-52         198-B  G5-56 

O'HGO          51-8          0-55         198-2  65*23 

0-860          52-0          0'53         198-4  65-36 

W.iLNUT  Oil  (5  samples,  cold  pressed). 

At  15'  C. 

0-9260        68-0            —            —  148-43 

O'925o         670            —             —  U7'92 

0-9258        67-7            —             —  148-21 


In»>lnbla 
Fatty 

AciiU. 
Per  Cent. 

87-20 
89-20 
88-19 


89-90 
87  90 

88-50 


96-14 
96-01 
96-08 


FfM 

Auldity, 

Burst  yn. 

6-13 
3-22 
4-51 


3-21 
0-50 

2-01 


1-03 
1-03 
1-05 


6-97 
317 

4-38 

W.  P.  S. 


Frussio  Acid  in  Sweet  Cassava.     Carmody.     {The  LancM,  September,  1900.) 

The  author  confirms  the  statement  of  Francis  (.'VsAiiYST,  1H77,  4-7)   that  prussio 

acid  is  present  in  sweet  cassava  to  a  considerable  extent.  He  finds  that  the  prusaic 
acid  is  not  uniformly  distributed  throughout  the  tuber,  the  inner  part  containing  on 
the  average  0"0L>6  per  cent.,  whilst  the  skin  and  outer  cortical  layer  contain  0-028  per 
oeDt.  of  HCN.  In  bitter  cassava  the  prussic  acid  Is  uniformly  distributed,  the  average 
amount  being  0-033  per  cent.  W.  P.  8. 


The  Decomposition  of  Pood  Materials  by  Micro-organisms.     Part  T. :  rat- 
consuming   Micro-organisms,      J.  Konig,  A^  Spieckermann,  and   W.  Bremer 

(ZeiLJilr  Utttcrsiich,  Jcr  Nahr.  uml  Genuss7nitUl,  1901,  iv.,  721-744,  and  769-780.)— 
Three  samples  of  cottonseed  meal  wero  need  in  the  experiments  described  in  ihis^f 
paper.     They  contained  fungus  spores,  as  well  as  bacteria  of  the  hay  and  potato^ 
species.    The  fungi  only  increased  in  growth  when  the  percentage  of  water  tn  the 
meal  was  not  under  14  per  cent.     From  14  to  30  per  cent,  of  water  was  most  favour- 
al)le  to  the  growth  of  the  fungi,  whilst  with  above  30  per  cent,  the  bacteria  obtained 
the  upper  hand.     The  mould  flora  changed  with  an  increase  of  moisture.     Enroth 
repcus  first  appeared,  aeon  followed  by  Eurotium   mbnivi  :   with  20  per  cent 
moisture  the  "  Oidium  "  species  of  mould-fungi  were  noticed,  and  with  2d  per  cent. 
Ptmcilliuvi  glaucuitu     The  growth  of  the  fungi  was  always  accompanied  with  a  loss 
of  organic  matter,  but  an  increase  of  water.     On  the  appearance  of  PeniciUiuMn 
glaucum^  the  fat  and  non-nitrogenous  extractives  were  rapidly  attacked,  and  also  th 
pentosans  to  a  small  extent.     A  small  quantity  of  proteid  matter  was  converted  in' 
water-soluble  organic  bodies^  but  no  ammonia  was  formed.     The  nitrogenous  matt 
was   acted   on   to   a   small  degree  with   the  liberation  of  nitrogen.     The   bacteri 
obtained  the  carbon  they  required  from  the  nonnitrogenoae  extractives  (raflfinos 
etc.)  and  pentosans,  decomposing  the  fat  only  to  a  small  extent.     On  the  other  ban 
the  proteids  were  decomposed  with  the  production  of  ammonia.     Experiments  wit! 
pure  cultures  of  the  fungi  on  sterilized  cottonseed  meal,  and  also  on  culture  m 
containing  fat,  showed  the  same  results  as  above.    From  cultures  of  AspcrrjiU 
jlavus  and  Eurotium  rcpens  on  sterilized  cotton  meal,  an  enzyme  was  extracted  b; 
means  of   glycerin,  which  had  the  property  of   forming  butyric  acid  from  moa 
butyrin.     This  enzyme  did  not  appear  to  act  on  cotton  oil,  but  the  fact  that  thi 
amount  of  fatty  acid  increased  in  the  experiments  points  to  some  decompoBition 
the  higher  glyccrides.     The  fat  is  apparently  for  the  most  part  directly  converted  in 
carbon  dioxide  and  water  by  the  action  of  the  fungi.  W.  P.  S. 


Detection  of  Cherry  Juioe  In  Raspberry  Juice  and  Bed  Wines. 
Wlndisoh.  (Zeii.fiir  Uniersiich.  der  Nahr.  uml  Uenussmittcl,  UK)1,  iv.,  817-82.5. V 
All  cherries  examined  by  the  author  contained  hydrocyanic  acid  [from  amygdaIio)J 
This  acid  is  present  in  the  tlesh  of  the  cherries  as  well  as  in  the  stones,  although  in 
smaller  quantity.  The  fermented  juices  of  cherries,  both  with  and  without  stoaea, 
always  contained  hydrocyanic  acid.  The  presence  of  hydrocyanic  acid  serves  bb 
means  for  detecting  chorry  juice  in  other  juices.  The  tost  is  applied  as  follows 
20  to  30  cc.  of  the  fruit  juioe  are  distilled  until  about  2  c.c.  have  come  over,  Ti 
the  latter  is  added  a  drop  of  guaiacum  tincture,  together  with  a  drop  of  dilute  oopj 
sulphate  solution.  The  appearance  of  a  blue  colour  indicates  the  presence 
hydrocyanic  acid.  The  colour  is  fugitive,  and  if  very  faint  may  be  intensified 
shaking  out  with  a  little  chloroform,  in  which  it  dissolves.  A  negative  test  does  q( 
prove  the  absence  of  clierry  syrup,  as  the  original  amount  of  bydrocynnio  acid 
the  cherries  may  have  been  very  small.  W.  P.   B. 
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^^^     Estimation  of  Morphine  in  Opium  by  means  of  Ammoniacal  Silver  Chloride. 

V  ^-  Reiehord,     {Chcjn.  ZcU.,  1901,  xxv.,  blO,)- -If  the  opium  sample  exists  as  an 

aieobolio  solution,  it  is  diluted  with  three  times  its  volume  of  water  and  evaporated 

to  its  original  bulk  ;  otherwise,  about  2  or  3  grammes  of  the  material  are  extracted 

for  an   hour  with  ten  to  twenty  times  that  amount  of  boiling  water,  shaking  or 

mechanically  agitating  the  while.    The  mass  is  filtered,  and  the  residue  washed 

several  times  with  boiling  water.     To  the  filtrate  and  washings  a  Bmall  excess  of 

ammoniacal   silver   chloride   is   added,  and   the   whole   is   warmed   gently.     After 

standing  some  time,  when  the  precipitate  no  longer  increases  and  the  liquid  is  clear. 

the  deposit  is  collected,  washed  till  free  from  dissolved  silver  compounds,  dried,  and 

ignited  in  porcelain  to  give  a  button  of  metallic  silver.     Two  atoms  of  silver  correspond 

with   one  of  morphine.     Experiments  show  that  the  other  opium  alkaloids  and 

^  constituents  do  not  reduce  ammoniacal  silver  ;  but  to  insure  absence  of  (adventitious) 

H  reducing  matter,  another  portion  of  the  sample  should  be  extracted  with  water, 

^  precipitated  with  ammonia  to  throw  down  all  the  alkaloids,  and  the  filtrate  examined 

»     for  any  reducing  power.     Since  the  reagent  contains  excess  of  ammonia,  its  first  effect 

■  is  simply  to  precipitate  all  the  alkaloids  in  the  opium,  so  that  the  substance  on  the 

"  filter  ia  a  mixture  of  metallic  silver  with  the  other  opium  baaes ;  but  inasmuch  as  the 

latter  are  all  destroyed  by  the  ignition,  this  does  not  affect  the  accuracy  of  the 

process.  F.  H.  L. 


I 


The  Estimation  of  Mercury  in  Antiseptic  Solutions.  G.  Meillfere.  {Journ, 
Pharm.  Chim.,  1901,  xiv.,  356-359.)— "When  the  mercury  is  present  in  the  form  of 
chloride  or  iodide,  it  can  be  extracted  quantitatively  by  shaking  the  liquid  with  an 
excess  of  sulphuric  ether  or  aoetic  ether.  Thus,  5  o.c.  of  a  solution  of  mercuric 
chloride  containing  0*0343  gramme  of  mercury  yielded,  on  evaporation  of  the  ethereal 
extract,  a  residue  containing  0*0838  gramme  of  mercury. 

For  determining  the  mercury  in  the  salt  thus  isolated,  the  author  precipitates 
the  metal  in  the  free  state  by  means  of  stannous  chloride  or  magnesium  and  hydro- 
chloric acid,  etc.,  and  washes  and  dries  the  precipitate  in  a  weighed  tube,  with  the 
aid  of  centrifugal  force. 

Mercuric  cyanide  is  usually  in  a  suSiciently  pure  state,  and  is  readily  deter- 
mined in  its  solution,  but  the  oxycyanide,  when  properly  prepared,  is  much  less 
soluble.  Hence  the  commercial  salt  is  frequently  a  mixture  in  varying  proportions 
of  mercuric  cyanide  and  oxycyanide. 

In  various  commercial  samples  the  author  has  found  from  76*8  to  81  per  cent. 
;of  mercury,  as  against  8604  per  cent,  by  theory. 

The  cyanogen  can  be  determined  by  treating  0*1  gramme  of  the  salt  with  standard 
iodine  solution,  in  the  presence  of  an  excess  of  alkaU-metal  carbonate,  and  after  the 
of  several  minutes  titrating  the  liquid  with  a  standard  solution  of  thiosulphate. 

C.  A.  M. 
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Eatimation  of  Nicotine  in  Tobacco.     J.  Toth.     (Cheni.  Zeii.,  1901.  .^xv,,  CIQ 


— The  sample  is  dried  in  the  air  or  over  quicklime,  ground  or  ))eaten  to  powder, 
6  grammes  of  it  are  weighed  into  a  200  or  300  c.c.  porcelain  basin.  Mere  it  is  mois 
ened  and  well  rubbed  up  with  10  c.c.  of  20  per  cent,  sodium  hydroxide,  and  plaster 
Paris  is  added  by  degrees  till  the  whole  forms  a  dry  powdery  masa.  (This  is  betl 
than  adding  plaster  to  only  a  paste-like  consistency »  as  recommended  by  Neumann 
The  powder  is  brought  into  a  stout  25  x  5  centimetre  cylinder,  where  it  is  repeated 
agitated  for  an  houi-  with  100  c.c.  of  a  mixture  of  ether  and  petroleum  spiri 
Twenty-tive  c.c.  of  the  clear  liquid  are  drawn  off,  run  into  a  glass  basin,  treat^*d.  wK 
40  or  50  c.c.  of  water  and  1  drop  of  iodeosin  solution  ;  then  an  excess  of  decinorm 
acid  is  introduced,  and  the  solution  titrated  back  with  alkali  of  equal  strength.  T 
results  are  accurate. 

Kxpertments  on  the  intluence  of  ammonia  on  this  process  show  <1)  that  t 
25  c.c  of  ethereal  extract  may  contain  0*5  milligramme  of  ammonia  as  a  maximui 
but  that  the  quantity  is  usually  less  ;  and  (2)  that  if  the  sample  contained  aminoniu 
salts.  9d'5  per  cent,  of  the  corresponding  ammonia  would  be  retained  in  the  gypsun 
The  method  proposed  by  Keller  (Axalyst,  lH9b,  xxiii.,  235)  for  removing  ammon 
from  the  ethereal  solution  by  a  current  of  air  is  not  trustworthy,  since  the  loss 
alkalinity  of  the  liquid  and  the  alkaline  vapours  in  the  escaping  air  are  due  to  sUg 
volatili>:ation  of  nicotine  itself.  Moreover,  in  Keller's  process  nicotine  is  retained 
the  aqueous  liquid  when  it  is  extracted  with  the  mixed  solvents.  F.  H.  L. 


Fornsaldohyde  and  Sulphiiric  Acid  as  a  taat  for  Alkaloids.      H.   I<in)i 
{D.Pkann.  Ch-.s.  licr.,  lyOl,  xi..  258;  through  Chem.  Zeit,  Rep.,  1901.  184.)— T 
abovQ  reagent  gives  the  following  colour  tests  with  alkaloids— Colchicine :  gold 
yellow,  gradually  disappearing.    Uydraatinine:  greenish  yellow,  gradually  disappei 
ing.    Strychnine  ;  green-brown  on  warming,    .\tropine:  brownish,  on  wanning  "  dS 
greenish-grey-brown."      Plomatropine :    brown  on  warming.      Scopolamine :    gold 
yellow  to  orange,  brown-black  on  warming.    Veratrine :  yellow-brown,  reddiah-bro 
on  warming.     Digitaline  :  brick  to  wine-red,  dark  wine-red  on  warming.     Morphii 
cherry-red,  then  violet,  grey-black  on  warming.     This  reaction  is  very  fine  and 
Apomorphine :    violet,    then    rust-red   and   hlack-blue,   greenish-black   on  wftzml 
Codeine  :  violet-blue,  brown-black  on  warming — a  fine  and  very  sharp  reaction. 

Cocaine,  pilocarpine,  oantharidiue,  eserine,  and  caffeine  give  no  reactions  ei 
hot  or  cold.  1'-  H,  L, 

A   Beaction   of  Urotropine   and   Piporazine.     Manseau.     {BtUl.  de  lu  Si 
Pfiarm,,   Bordeaux,  June,   1001;    Ann.  *h  Chun,  aaaL,   11*01,  vi.,   a'^9,  310.)—'] 
author'^  tests  are  based  upon  the  reactioa  used  by  Jorissen  for  the  detection 
formaldehyde  (Analyst,  xxiii.,  41), 

Crotropine,  or  hexamethylene-ietramina,  is  decomposed  on  treatment  with  ac 
into  formaldehyde  and  ammonia,  and  can  thus  be  detected  by  the  purple  colonti 
changing  to  blue,  which  it  then  gives  with  mori>hine. 
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By  using  other  opium  alkaloidg  instead  of  morphine,  the  following  oolorations 
are  obtained :  codeine,  blue  changing  to  dark  -  green  ;  apouiorphine,  violec-blue  ; 
u&rceine,  saffron-yellow  ;  thebaine.  greenish-yellow  ;  and  narcotiae,  golden-yellow. 

Piperazine,  or  diethylotie-diatnine,  aUo  gives  colorations  when  treated  with 
opium  alkaloids  in  the  presence  of  sulphuric  acid.  Thus,  with  morphine  and  codeine 
there  is  a  slight  violet  tint,  whilst  with  papaverine,  narceine,  narcotine,  and  thebaine 
the  eoloors  vary  from  bright  yellow  to  orange  and  deep  brown.  C'.  A.  M. 


Action  of  Reducing  Sugars  on  Ifiokol  Salts  in  Alkaline  Solution.  M. 
Duyk.  {Bull,  lie  I' Ass.  hclgc,  U)01,  xv.,  "267,  i26R.) — The  author's  reagent  consists  of 
35  o.c.  of  a  20  per  cent,  solution  of  nickel  sulphate,  with  25  c.c.  of  sodium  hydroxide 
solution  (specific  gravity  l'>i8),  8  jjraiDines  of  tartaric  acid,  and  -50  c.c.  of  water. 

On  boiling  this  reagent  with  the  smallest  trace  of  a  reducing  sugar,  a  pronounced 
turbidity  is  produced,  which  eventually  subsides  as  a  black  precipitate  of,  probably, 
a  sub-oxide  of  nickel. 

The  advantages  claimed  for  this  reagent  over  Fehling's  solution  are  that  spon- 
taneous reduction  does  not  occur,  and  that  the  reaction  is  more  distinct  in  doubtful 
cases.  Moreover,  it  is  not  affected  by  normal  arine»  which  often  decolorizes  Febling's 
solution  and  its  modifications. 

The  author  has  found  that  cobalt  salts  are  not  reduced  under  the  same  conditions, 
and  points  to  the  possibility  of  baaing  a  method  of  separating  nickel  from  cobalt  on 
thisfaot.  C.  A.  M. 


Isolation    of    Ajnido-Sagan.      H.   Steudel.     {Zeils,   phyniot.    Chem.,    VM)\.t 

3cxxiu.,  293 ;  through  Ch^m.  ZeiU  Bep,,  1901,  275.) — In   alkaline  solution   phenyl 

K.socyanate  combines  with  glucoeamino  to  form  a  substance  which  is  very  insoluble 

in  water,  and  which  sopanites  from  its  solution  in   dilute  acetic  acid  as  a  heavy 

«3ry8talline  powder  having  a  sharp  melting-point.     When  2'*35  grammes  of  glucosamine 

*iydrochlorate  were  dissolved  in  30  c.c.  of  water  and  10  c.c.  of  normal  potassium 

fcydroxide  aud  119  grammes  of  phenyl  isocyanato  dropped  in  with  constant  agitation 

^nd  cooling,  the  liquid  quickly  solidi6ed  to  a  thick  paste.     The  solid  matter  was  re- 

'Vnoved  and  dissolved  in  hot  acetic  acid.    On  cooling  large  rhombic  crystals  separated, 

'^hich  were  recrystallized  from  water  and  dried  at  110"  C.     On  analysis  they  gave 

figures  corresponding  with  C„Hj,,N..O^.     This  body  begins  to  turn  brown  at  200".  and 

melts  sharply  at  til 0"  C.     Isoglucosamine  j-ields  a  similar  product,  and  the  author 

l}elievee  that  other  amido-sugars  may  be  isolated  by  the  same  process.        F.  H.  L. 


Detection  of  Mineral  Oil  in  Bosin  Oil.  D.  Holde.  {MillheiL  KgL  Tcchn 
Vnsu4:h9anstoltcn  zn  Berlin,  1001,  Nix..  89;  through  Chcm,  Zaf.  Rep.,  1901,  2.32.)-- 
Ten  (.'.c  of  the  oil  are  diBsolved  iu  ^)0  c.c.  of  9(J  per  cent,  alcohol  at  the  laboratory 
temperature,  shaking  if  necessary.  If  a  large  quantity  of  oil  remains  undissolved,  it 
toay  be  considered  as  a  sign  of  the  presence  of  much  mineral  oil.  This  may  be 
confirmed  by  collecting  the  oil,  rinsing  it  with  a  little  alcohol,  and  determining  its 


I 
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refractive  index.     If,  however,  nearly  all  the  original  oil  dissolves  in  the  spizit,  any 
undissolved  matter  is  neglected.     The  whole  is  cautiously  diluted  with  water  till 
distinct  milkiness  is  produced,  and  the  mixtnre  is  set  aside  {all  night  if  bo  required'] 
The  clear  alcoholic  layer  is  poured  off  from  the  residue,  which  should  not  ex< 
1  C.C.,  and  the  oil  is  rinsed  with  a  few  c.c.  of  alcohol.     It  is  then  dissolved  as  hefoi 
in  20  c.c.  of  96  per  cent  alcohol,  and  treated  with  water  till  not  exceeding  3  drops 
oil  separate.     These  are  again  rlused  with  spirit,  washed  with  hot  absolute  alcoh< 
dried  in  a  basin,  and  examined  for  their  refractive  index.     An  index  of  below  I'oA 
at  a  temperature  between  15°  and  18^  C.  shows  the  presence  of  mineral  oil. 

R  IL 

Iiinseed  Oil  and  its  Adulterants.  P.  C.  Mcllbiney.  iJiepo-ri  to  Uut  d 
misiioner  of  Agricidture  of  New  York  SUite,  1901,  1-31.)— The  author  states  that 
character  of  linseed  oil  now  made  in  New  York  State  does  not  correspond  with  that 
given  in  even  recent  text-books,  for  it  is  prepared  by  heating  metallic  oxides  with  a 
small  quantity  of  the  oil,  and  adding  this  "  drier"  to  the  main  body,  which  is  kept 
at  a  much  lower  temperature  than  in  the  old-fashioned  method. 

The  hgxureH  given  by  the  oil  treated  in  the  new  way  are  practically  identical  w&clH 
those  for  raw  linseed  oil.  B 

A  table  is  also  given  showing  the  corrections  for  temperature  to  be  added  to  or 
subtracted  from  the  readings  of  a  glass  hydrometer  correct  at  15'5'  C.  when  immerso" 
in  linseed  oil.  According  to  this,  the  correction  for  1"  F,  averages  0-000361,  andto^ 
r  C.  0000650. 

Hehnor  and  Mitchell's  test,  based  on  the  amount  of  insoluble  bromine  denvatlvS 
(Analyst,  xxiii.,  310),  is  regarded  as  a  valuable  one  for  the  detection  of  the  adultci 
tioD  of  linseed  oil     The  author  has  obtained  results  substantially  in  agreement  wi' 
theirs.  C.  A.  M. 


i 


The  Detection  of  Drying  and  Marine  Animal  Oils.      O.  Holphen.     (Jour 
Pfuinn.  Chim.,  1901.  xiv.,  359-365  and  391-397,)— The  author's  test  is  based  upon  tlx 
fact  recorded  by  Hehner  and  Mitchell  <  Analyst,  xxiii.,  315)  that  these  oils  (i.e.,  tti£ 
glycerides)  yield  insoluble  derivates  on  treatment  with  bromine. 

His  reagent  is  prepared  by  mixing  twenty-eight  parts  by  volume  of  glacial  aceC 
acid  with  four  parts  of  nitro-benzene  and  one  part  of  bromine ;  0'5  gramme  of  t 
oil  under  examination  is  shaken  in  a  stoppered  tube,  with  10  o.o.  of  this  reageo^* 
until  the  liquid  is  homogeneous,  and  is  then  allowed  to  stand. 

In  this  way  it  was  found  that  no  turbidity  resulted  after  an  hoar  in  the  case  o\ 
olive,  almond,  castor,  cotton-seed,  poppy,  lard,  and  neatafoot  oil. 

With  the  following  oils  no  precipitate  was  formed,  but  only  a  slight  turbidit; 
Jaffa  sesame  oil,  and  certain  samples  of  the  foot  oil  of  the  horse  and  sheep. 

A  marked  turbidity,  and  eventually  a  heavy  precipitate,  were  given  by 
following:  nut  oil  (precipitate  after  five  to  ten  minutes),  hempseed,  linseeil  seal, 
liver,  whale,  spermaceti,  and  Japanese  hsh  oils. 

Colza  oil  was  distinguished  by  giving  a  turbidity  which  on  standing  sepi 
into  two  layers  of  liquid. 
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The  precipitates  thus  obtaiued  with  tbe  different  classes  of  oils  vary  in  their 
propertiea  Thus,  on  washing  tbe  insoluble  bromides  of  linseed  oil  and  of  hsh  oils 
with  sulphuric  ether  to  remove  the  excess  of  the  reagent,  and  then  pressing  them 
between  filter-paper  and  drying  them  in  the  air,  heavy  substances  arc  left,  which 
differ  in  their  behaviour  towards  carbon  tetrachloride. 

The  solutions,  obtained  by  treating  the  precipitates  with  this  solvent  in  the  pro- 
portion of  about  2*5  c.c.  to  each  0-1  gramme  at  a  temperature  near  the  boiling-point 
and  then  filtering,  are  very  different.  The  linseed  oil  precipitate  yields  a  perfectly 
clear  solution,  which,  on  cooling,  deposits,  little  by  little,  a  gelatinous  precipitate. 
With  fish  oils,  on  the  other  hand,  the  solution  is  opalescent,  and  only  deposits  a  trace 
of  a  crystalline  precipitate  on  cooling. 

The  bromides  of  other  drying  oils  behave  like  linseed  in  this  respect,  but  in  the 
^so  of  hemp-seed  oil  several  hours  are  required  before  the  gelatinous  precipitate  is 
deposited. 

The  other  marine  animal  oils  mentioned  above  all  yielded  opalesceDt  solations 
'0  this  test. 

In  the  case  of  the  foot  oil  of  terrestrial  animals,  a  clear  solution,  which  does  not 
y^lKi  a  gelatinous  precipitate,  is  obtained. 

The  author  describes  a  series  of  test  experiments  to  show  that  by  this  method 
it  is  possible  to  detect  10  per  cent,  of  linseed,  bemx^seed,  whale,  or  fish  oil  in  castor, 
oofc^Q  seed,  or  olive  oils.  C.  A.  M. 


Occurrence  of  Mixed  Glycerides  in  Caoao  Butter.  J.  KUmont.  {Berichte, 
'li>Ol,  xxxiv.,  2fi3t).) — Cacao  butter,  in  the  author's  experiments,  was  separated  into 
tharee  fractions  by  cryBtallization  from  acetone.  The  first  of  these  melted  at  64'  C, 
ha.^  an  iodine  value  of  0,  after  repeated  recrystallii^ation,  and  finally  yielded  crystals 
melting  at  70^  C.     It  was  found  to  consist  of  a  mixtuie  of  tripalmitin  and  tristearin. 

The  second  fraction,  consisting  of  granular  crystals,  melted  between  31°  and  32"  C, 
w<l  had  an  iodine  value  of  28*9,  a  saponification  value  of  iyG'4,  and  a  composition 
*St-©eing  with  the  formula  C;.:.Hjrt40,i.  The  author  concluded  that  it  was  a  triglyceride 
conxaining  the  three  radicles  of  palmitic,  oleic,  and  stearic  acid. 

The  third  fraction  was  also  regarded  as  a  mixed  glyceride.  It  melted  at 
36*  to  '21"  C.  had  an  iodine  value  of  '31 7.  and  a  saponification  value  of  210'O,  and 
frocn  an  elementary  analysis  was  concluded  to  have  the  composition  C-jHj,jiOfl. 

Tbe  author  was  unable  to  identify  triolein  in  cacao  butter.  C.  A.  M. 


The  Use  of  Iodine  Monobromido  in  the  Analysis  of  Fate  and  Oils.  J.  Hanus. 
{Zeit./nr  Untersuck.  tier  N ah r.  uml  Ocnnssmittel,  1901,  xx.,  1H3-920.)  -For  determining 
t^e  iodine  absorption  of  fats  and  oils  the  author  uses  iodine  monobromide.  This  is  pre- 
pa*Ted  by  slowly  dropping  13  grammes  of  bromine  into  20  yranimes  of  finely  powdered 
»^iae  contained  in  a  beaker.  During  the  addition  of  the  bromine  (which  should  take 
^^Ml  ten  minutes)  tbe  contents  of  the  beaker  are  well  stirred  and  kept  below  8^  C. 
I'-ach  drop  of  bromine  causes  a  lump  to  form  which  must  bo  broken  up.     When 
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all  the  bromine  has  been  added,  a  rapid  stream  of  carbon  dioxide  is  passed  throogb 
the  beaker,  to  remove  excess  of  bromine.  The  iodine  monobromide  so  obtained  is  a 
dark-grey  substance,  having  a  metallic  lustre.  It  keeps  well  in  closed  vessels,  and  is 
soluble  in  ethyl  alcohol  and  glacial  acetic  acid.  The  reagent  is  prepared  by  dissolving 
10  grammes  of  the  monobromide  in  500  c.c.  of  glacial  acetic  acid.  The  exact  strength 
of  this  solution  is  determined  by  titrating  10  c.c.  after  the  addition  of  16  c.c.  of 
10  per  cent,  potassium  iodide  solution,  with  standard  thiosulphate  solution. 

To  obtain  the  iodine  number  of  an  oil  or  fat,  from  0-1  to  0*7  gramme  of  the  same 
is  dissolved  in  10  c.c.  of  chloroform  ;  25  c.c.  of  the  above  reagent  are  added,  and  the 
mixture  is  allowed  to  stand  for  fifteen  minutes.  Fifteen  c.c.  of  10  per  cent,  potasaiom 
iodide  solution  are  then  added,  and  the  titration  carried  out  as  usual  with  thio- 
sulphate solution.  The  use  of  starch  solution  at  (he  end  of  the  titrations  may  be 
dispensed  with.  With  oils  and  fats  having  an  iodine  absorption  below  100,  tbd 
reaction  is  complete  in  ten  minutes.  The  strength  of  the  reagent  should  be  checked 
in  each  set  of  determinations,  as  it  slightly  decreases.  The  results  obtained  agree 
well  with  those  of  the  Hiibl  method.  W.  P.  S. 


Quantitative  Separation  o^  Choiest^rin  (Phytosterin)  from  Fats.    E.  Bitter. 
(Chem.  Zeit.,  1901,  xxv.,  872.) — About  50  grammes  of  the  fat  are  weighed  into  ft 
1,500  c.c.  porcelain  basin,  using,  if  necessary,  100  c.c.  of  alcohol  to  rinse  it  out  of  the 
weighing  vessel.    It  is  then  heated  to  the  boiling-point  on  the  water-bath,  and  mixed, 
with  continual  stirring,  with  an  alcoholic  solution  of   sodium  ethoxide,  made  by 
dissolving  8  grammes  of  sodium  (freed  from  petroleum  and  oily  matter)  in  160  c.c.  of 
99  per  cent,  alcohol  without  cooling.     The  whole  is  heated  on  the  water-bath  till  the 
alcohol  has  evaporated,  when  75  grammes  (one  and  a  half  times  the  weight  of  the  f*^ 
taken)  of  common  salt  are  added  together  with  enough  water  to  dissolve  most  or  all 
the  contents  of  the  basin.    With  constant  stirring  the  liquid  is  evaporated  to  drynesSt 
first  over  a  naked  flame,  next  on  the  water-bath,  then  in  a  drying  oven  at  80^  C,  ft^d 
finally  in  the  desiccator  over  sulphuric  acid,  beginning  to  reduce  the  mass  to  powdet 
as  soon  as  possible.     The  residue  is  extracted  with  ether  in  a  large  Soxhlet,  employi^K 
a   fat-free   paper  thimble   with  a  plug  of   cotton-wool   on   top.     This  operation   ** 
generally  finisht- d  iu  about  nine  hours.     The  ether  in  the  flask  is  usually  turbid  ** 
first  owing  to  traces  of  glycerin,  but  these  gradually  adhere  to  the  walls  and  reno***^ 
attached,  when  the  ether  is  poured  off  into  another  vessel  to  make  room  for  a  fre*** 
quantity.     Finally,  all  the  ethereal  extract  is  brought  into  a  750  or  1,000  c.c.  flft^'^' 
the  solvent  distilled  away,  the  residue  taken  up  in  the  minimum  of  alcohol,  »** 
water  is  added  nearly  to  fill  the  tiask.     The  precipitated  substance  is  collected  ot^    * 
paper,  washed  with  water,  dried  on  the  filter  in  an  oven  at  60   C,  scraped  ofif  into  * 
tared  basin,  the  remainder  rinsed  off  the  paper  with  etlier,  and  the  whole  is  distill^ 
or  evaporated,  dried  at  100   or  1:^0   ('.,  and  weighed.  F.  H.  I>- 

Characteriatics  of  Neroli  Oil  from  different  Sources.     E.  TheuUer.     (B^^^ 
Soc.  Chim.,  1901,  xxv.,  762-764.) — The  author  has  examined  thirty-three  specino®** 
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distilled,  by  the  method  in  use  at  Graase.  from  orange  flowers  collected 
ky  16  and  June  *2  of  the  present  year. 

found  that  the  specific  gravity  varied  but  liule  whatever  the  origin  of 
extreme  values  being  0-85'.*  and  0-HT2ti,  and  the  mean  0'8709. 
differences  in  the  rotatory  power  were  somewhat  greater,  ranging  from 
+  7  '  20'  in  a  liX»  millimetre  tube  at  '23  C.  The  mean  was  +4^--  4H'. 
roportion  of  methyl  anthranilate  was  determined  by  the  method  of  A. 
O.  Zeit^hel,  in  which  this  ester  it;  precipitated  in  the  form  of  a  sulphate 
dy  soluble  with  difficulty  in  ether,  but  which  can  be  dissolved  in  water 
The  average  quantity  in  the  samples  of  oil  examined  was  07  i>er  cent. 
Sera  determined  as  linalyl  acetate  varied  between  H-OS  and  14*7  per  cent., 

>ing  11**27  per  cent.     This  maximum  was  lower  than  in  preceding  years, 
Le  highest  proportion  was  usually  17  to  18  per  cent, 
teld  of  oil  obtained  from  the  Howers  varied  considerably  with  their  origin. 

►m  0-91  to  1  32  per  cent.  C.  A.  M. 


[tlon  of  Cannes  Geranium  Oil.      Jeancard  and  Satie.     [Bull,  Soc, 

(01,   XXV.,  516-519.)  —  In  continuation  of  their  research  on  geranium  oil 

jT|  XXV.,  IGO)  the  authors  have  made  a  complete  examination  of  thirty-one 

Cannes  oil  distilled   at  different  periods  between   September  3  and 

subjoined  table  their  results  are  summarized,  together  with  those  of  the 
[dual  oils  after  neutralisation,  saponification,  DJid  determination  of  the 
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these  results  the  authors  conclude  that:   (1)  Neutralization  diminishes 
cfiic  gravity,  rotatory  power  and  surface  tension,  but  increases  the  solubility  ; 
ktion  increases  the  specific  gravity  and  surface  tension,  but  diminishes  the 
jcosity  and  solubility  ;  (3)  saponification  increases  the  spooific  viscosity  and 
ity. 

:t  that  neutralization  increases  the  solubility  explains  why  Cannes 
oil  is  somewhat  more  soluble  than  geranium  oils  from  other  sources,  for  it 
tsfl  free  acids  than  the  others.  C.  A.  M. 


Myrcenol.     Barbior.     {Contpim  1 ! end.,  cxxt^.,  lO-lS  ;  through  Pharm,  JotfT' 
1901,  Ixvii..  89.)  -The  alcohol  obtained  by  the  hydration  of  myrcene  Is  not  ideoli 
with  licareol,  as  was  stated  by  Power  and  Kieber,  but  is  a  new  alcohol — myrcenol 
having  the  coustitutiooai  formula : 

(CH,),C :  CH-CH/C(CH3)'0H'CH-CH,. 
It  is  a  colourless,  stroagly-smeliiag  liquid,  boiling  at  99""  to  101^'  C.  at  lO-niillime 
pressure,  and  having  a  specific  gravity  of  0'9072  at  14*5^  C.  The  formula  gi^ 
above  is  identic^al  with  that  of  Tie.niann  for  licareol  (linalool),  and  consequently  I 
formula  of  the  tatter  needs  reviewing.  The  acetate — a  pungent,  oily  liquid — has 
entirely  different  odour  from  that  of  linalyl  acetate.  By  oxidation  with  chro: 
acid,  an  aldehyde,  Cj^,Hj„0,  is  obtained,  which  is  not  citral.  It  boils  at  11(X  C. 
10-inillimetre  pressure,  gives  an  oxime  boiling  at  148"^  to  160  C.  under  the  sa 
pressure,  and  a  semi -car  bazone  melting  at  V^b"^  to  196°  C.  W.  P.  K 


On  the  Bromine  and  Iodine  Values  of  Proteids.  W.  Vaubel.  {ZeU.  an 
Cfievi.,  1901,  xl.,  470-474.)— It  was  shown  by  Bium  and  the  author  (J.  prakt,  Oie 
1898,  Ivi.,  393 ;  and  Ivii.,  36o)  that  undecomposed  albuminous  bodies,  such  as  e 
albumin  and  casein,  were  capable  of  absorbing  the  following  amounts  of  halogens 
the  maximum  :  Iodine,  G  to  7  ;  bromine,  4  to  5  ;  chlorine,  2  to  3 ;  and  fluorine,  abo 
1  per  cent.  It  was  also  found  that  in  these  experiments  a  greater  quantity  of  hydi 
chloric  acid.,  etc..  was  hberated  than  corresponded  to  the  degree  of  substitution.  T 
author  has  therefore  made  experiments  to  determine  the  total  amount  of  halog 
used,  both  in  the  substitution  and  in  the  formation  of  hydrobromic  or  hydriodic 
by  the  withdrawal  of  hydrogen.  Using  a  solution  of  bromate  for  the  titration, 
deducting  9*0  grammes  of  bromine  for  the  substitution  and  the  corresponding  hyd 
bromic  acid  liberated,  the  following  results  were  obtained  calculated  on  10()  gram 
of  the  anhydrous  and  ash-free  material : 

Bromine. 

Egg  albumin        35-04  grammes. 

Blood-albumin     ....  40'7G         „ 


Casein 


27 -00 


On  dissolving  these  proteids  in  alkali,  and  boiling  them  for  an  equal  length, 
time,  the  sulphur,  spht  off  as  hydrogen  sulphide  and  reacting  with  the  bromine, 
eliminated  and  less   bromine  absorbed.     This  sulphur  as  hydrogen  sulphide 
calculated  from  the  bromine  results  to  bo  as  follows:  Egg-albumin,   1'12;  bl 
albumin,  0-72  ;  and  casein,  0-4'5  per  cent. 

In  determining  the  iodine  values  Dietorich's  method  was  first  used, 
gramme  of  the  air-dried  albuiuin,  etc.,  was  treated  with  50  ac.  of  water  in  a  st 
litre-flask,  and,  after  standing  over  night,  mixed  with  20  c.c.  of  -^  Iodine 
and  left  for  three  days ;  500  cc.  of  water  were  then  added,  and  the  liquid  titrated 
,^„  thiosulphate  solution,  of  which  not  more  than  11  c.c.  or  less  than  0'^  cc. 
required. 

In  this  way  it  was  found  that  the  anhydrous  and  ash -free  Hubfitanoes  ooi 
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ilh«  following  amounts  of  iodine;  Egg-albumin,  2r34d;  blood-albuoiin,  22*2^5 :  and 
l'W44  per  cent. 

icting  0  6  X  2  grainroes  (or^the  iodine  absorbed  by  subetitution  and  the  corre* 
Lydriodic  iiold  liberated,  the  following  values  were  obtained  for  tbe  hydrogen 
ritLdrawn  bj  the  iodine  without  substitutioa : 

lijdinuk  liydrogeu.  Bromine.  lljdrogcit. 

Egg-albumin      . . .     8'345  00657  . . .         85-04  0'43H() 

Blood-albumin  ...     9-286  0-0731  ...        40  7fi  0.j095 

Casein 7*644  0-0601  ..  27  00  0  3450 

From  a  comparison  with  the  bromination  figureu,  these  iodine  values  appear  to 

incomplete. 

By  treating  the  solution  of  tbe  proteid  with  10  grammes  of  aodium  bicarbonate, 

rand  adding  100  c.c.  of  the  iodine  solution,  considerably  higher  results  were  obtained, 

[ihuB:  Egg-albumin,  56-41  ;  blood-albumin.  (>0'H7 ;  and  casein.  51SK  per  cent.     i>e- 

[ducting  from  theso  values  13  grammes  of  iodine  for  the  substitution  process,  the 

Itowing  figures  were  obtained,  in  which  the  amounts  of  hydrogen  are  in  much 

loaer  agreement  with  the  bromination  results  : 


Egg-albumin  . 
Blood-albumin 
Casein    .. 


ludiuo. 

Hydrogen 

I'er  oeot 

Vvr  otat. 

43-41 

0-3418 

47-87 

0-377 

38-88 

0:^61 

C.  A.  M, 


Gas  -  Volumetric  £stimation  of  Chlorides  and  Phosphates  In  Urine. 
*  Rleglor  {W'i^fier  med.  BL,  11«)1.  xxiv.,  527:  through  Chcm.  Ze.it.  Hep,,  190), 
2<(i.)— This  process  depends  on  the  liberation  of  nitrogen  from  hydrazine  sulphate 
by  means  of  silver  chloride,  according  to  the  equation 

4AgCl  -(-  NjE^.H^SO,  +  GNaOH  =  4Ag  +  4NaCl  +  Na.j80,  +  GH^O  -h  N^. 
"*«  nitrogen  being  measured  in  any  convenient  instrument  and  converted  into  weight 
fay  liaamarin's  tables.  From  the  chlorides  of  the  urine  the  silver  chloride  is  prepared 
^  tiio  uftual  fashion  :  tbe  phosphoric  acid  is  thrown  down  with  magnesia  mixture, 
the  proopitate  littered  and  washed,  and  dissolved  in  nitric  acid.  The  solution  is 
*i*©d  with  silver  nitrate  and  ammonia  to  a  faintly  alkaline  reaction,  and  boiled  for  a 
few  minutes.  The  silver  phosphate  is  then  decomposed  with  hydrochloric  acid  in 
<*ilric  acid  solution.  One  niilU^ramme  of  nitrogen  corresponds  with  823  milli- 
P»mme8  of  NaCl,  or  with  3  34  milligrammeft  of  Pp^.  F.  H.  L. 


The  Determination  of  Traces  of  Bug.ir  in  tJrme.  B.  Raimann.  i^cii.  mtaL 
^^„  UJOl.  xi..  390-402.)— In  ihis  paper  ihe  author  first  shows  that  a  single precipi- 
*^ion  of  the  sugar  with  phenylhydrazine  gives  unreliable  results,  and  then  describes 
«>•  following  modification :  500  c.c.  of  the  urine  are  fermented  with  fresh  yeast  at 
*^'  Ca  for  twenty-four  hours,  and  then  treated  at  the  same  time  as  500  c.c.  of  the 
^^Mcrmcnted  urine  in  tbe  following  manner  :  After  the  addition  of  100  c.o.  of  a 
^  Ptr  cent,  solution  of  lead  acetate,  the  liquid  is  filtered,  ajid  the  excess  of  lead 
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removed  from  the  tiltrate  by  raeana  of  hydrogen  sulphide;  450  e.a  of  the  aecon 
filtrate  are  evaporated  on  the  water-bath  to  about  100  c.c.,  then  made  up  to  l^i)  o. 
and  filtered.    Of  this  filtrate  100  c.c.  are  heated  on  the  water-bath  for  one  and  a  h 
hours  with  5  c.c.  oF  glacial  acetic  acid  and  3  c.c.  of  phenylhydrazine,  and.  afc 
standing  for  twenty-four  hours,  the  precipitate  collected  on  a  dried  and  weigh 
tilter  paper,  and  dried  first  in  the  air  and  subsequently  at  110^  C.  until  oonstiiai 
weight 

The  difference  between  the  weight  of  osa/.one  thus  obtained  and  that  given  1) 
the  unferuiented  urine  is  taken  as  pure  phenyl-glucosa/one. 

In  test  experiinents  iu   which  known  tjuantitie^  of  sugar  were   added  to  LH 
fermented  urine  the  amount  of  osaxone  calculated  into  glucoHc  only  averaged  40  per 
cent,  of  the  theoretical  ({uautity,  and  in  order  to  obtain  the  percentage  of  sugar  in 
the  urine  the  difference  in  weight  o(  the  osazone  precipitates  was  multiplied  by  the 
factor  0-329. 

In  this  way  the  following  results,  among  others,  were  obtained  : 

HugAT  AJiltid.  Siigiir  Kuimd.  Krror. 

Per  ocnl.  Per  cent.  Per  ctrnt. 

0-005  0006  4-  0-001 

0100  0095  -  Oim 

0'906  0-213  +0*011 

The  fermented  urine  invariably  yields  with  phenylhydrazine  a  non-cryst&ll 
precipitate,  which  adheres  firmly  to  the  bottom  of  the  beaker  C.  A.  M 


The  Detection  of  Acetanilide  in  Urine.    A.  Fetermonn.    {Ann,  tic  Chim.  aifO' 
1901,  vi.,  165.) — About  10  c.c.  of  the  urine  are  boiled  for  a  few  minutes  with  25  c-^ 
of  hydrochloric  acid.     After  cooling,  1  c.c.  of  a  3  per  cent,  aqueous  solution  of  ph«T^<^M 
is  added,  followed  by  *2  or  3  drops  of  a  10  per  cent,  solution  of  calcium  chloride,  tl*^| 
liquid  being  shaken  after  the  addition  of  each  drop.     In  the  presence  of  para-ami<^^^ 
phenol,  the  decomposition-product  of  acetanilide,  the  uriue  acquires  a  red  coU>^ 
which,  however,  it  is  difficult  to  distinguish  from  the  coloration  which  normal  uri' 
ives  with  hydrochloric  acid. 

Concentrated  ammonium  hydroxide  is  next  poured  down  the  side  of  the 
this  reagent  changing  the  red  colour  to  blue.     The  reaction  is  certain  in  the  proMOC^^ 
of  acetanilide,  but  may  he  doubtful  when  it  is  not  presont. 

As  a  confirmatory  test  100  or  200  c.c.  of  the  suspected  urine  are  mixed  wiib   ^ 
fourth  of  Its  volume  of  hydrochloric  acid,  and  boiled  for  several  minutes.     Wlw^' 
•cool,  the  liquid  is  neutralized  with  calcium  carbonate  and  extracted  several  til 
^l^ith  ether.     The  latter  is  decanted,  and  shaken  with  water  coutaiuing  one-fourthl 
its  volume  of  hydrochloric  acid.     The  lower  layer  is  then  withdrawn,  gently  wanni 
to  expel  the  last  traces  of  ether,  and  tested  for  aoctamlide  ae  above.  C.  A.  >L 


Estimation  of  Ammonia  in  Urino.  O.  FoUn.  {/^eita.  phtjinoL  Ch€m,^'}90t, 
xxxii.,  515;  through  Chem.ZeiL  Rep.,  1001,  289.) — The  urine,  or  the  solution  of  oraa, 
is  diluted  with  400  or  500  c.c.  of  water,  ftud  distilled  with  magntuLa  or  lime-waior 
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fof  forty-five  minutee  (countixxg  only  the  time  of  actual  eballition),  collecting  the 
distillAte  in  deoinormal  ucid.  Without  stopping  the  operation,  a  volume  of  water, 
roughly  equal  to  that  which  has  distilled  over,  is  then  added  to  the  retort,  and  the 
prooefts  is  continued  for  a  second  period  of  forty-tivo  loinutes.  using  a  different 
receiver.  On  the  assumption  that  the  decomposition  of  the  urea  proceeds  at  a 
uniforra  speed,  the  amount  of  ammonia  in  the  second  distillate  (as  determined  by 
titration),  deducted  from  that  in  the  hrst,  gives  the  ammonia  which  existed  as  such 
in  the  urine.  F.  H,  L. 


On  the  Estimation  of  Urea  in  Urine.  J.  H.  Long.  (Journ.  Jwwr.  Cftetfu  Soc^ 
li.,  6?i3.)  —In  the  opinion  of  the  authors,  the  old  liebig  method,  in  which  the 
is  titrated  with  mercuric  nitrate  solution,  is  capable  of  rendering  gocxi  service 
where  a  number  of  quick  comparative  determinations  are  to  be  made.  The  method 
was  discarded  because  other  substances  besides  urea  present  in  urine  react  with 
mercuric  nitrate,  and,  consequently,  the  authors  have  made  numerous  experiments 
to  determine  the  influence  which  these  bodies  exercise.  The  most  important  of 
these,  after  the  chloride — the  effect  of  which  is  well  known  and  easily  corrected — 
are  ammonia,  uric  acid,  and  oreatiuin.  The  average  correction  for  these  three  bodies 
was  found  to  be  3'0  cc.  mercury  solution,  which  may  be  used  in  the  case  of  fresh 
urine  with  only  a  small  margin  of  error,  whilst,  if  the  distux'bing  bodies  themselves 
are  estimated,  the  corresponding  correction  may  be  applied  with  considerable 
•flonracy.  A.  G»  L. 


£stimation  of  Urea  in  Urine.  O.  Folin.  (Zeita.  physioL  Chem,^  1901,  xxxii., 
5(M ;  through  Chem,  Ze.lt.  Hep.,  1901.  239.)— Urea  is  quantitatively  decomposed  into 
ammonia  and  carbon  dioxide  within  half  an  hour  when  it  is  heated  with  magnesium 
chloride  boiling  in  its  own  water  of  crystallization  (at  100"  C).  Accordingly,  3  o.c. 
of  (he  sample,  20  grammes  of  magnesium  chloride,  and  2  c.c.  of  strong  hydroohlorio 
*ttid,  arc  boiled  in  a  200  c.c.  Erlenmeyer  flask  under  a  200  x  10  millimetre  reflux 
^be  tiU  the  drops  of  condensed  liquid  fall  with  a  hissing  noise  into  the  flask.  The 
Doiling  is  contitmed  for  another  twenty-tivo  or  thirty  minutes,  when  the  whole  is 
cautiously  diluted  with  water,  rinsed  into  a  1 -litre  flask,  and  distilled  with  7  o.c.  of 
^  per  cent,  sodium  hydroxide  till  about  350  c.c.  have  passed  over.  The  distillate  is 
"oflod  up,  cooled,  and  titrated,  every  1  o.c.  of  decinormal  ammonia  in  the  liquid 
ooiTosponding  with  3  milligrammes  of  urea.  Corrections  must  be  made  (or  any 
^QUQOma  in  the  magnesium  chloride,  and  for  pre-existing  ammonia  in  the  urine. 

F.  H.  r-. 


Tho  Analysis  of  Shellac.  K.  J.  Parry.  [ChevLUt  ami  Druijtjisl,  I!»01,  089.) — 
^^^e  writer  states  that  samples  of  shellac  absolutely  free  from  rosin  are  the  exception 
^bd  Qot  the  rule.  For  detecting  this  adulteration  with  rosin,  he  relies  on  tho  deter- 
"Jtnaiion  of  the  acid  nmiibcr,  the  ester  value,  and  the  iodine  absorption.  l*ure 
••oiplftg  of  shellac  gave  acid  values  between  55  and  Or*,  with  an  average  of  GO,  whilst 
'otioa  gave  an  average  of  IGO.  The  ester  values  of  shellacs  lie  between  155  and  175, 
^^^°^  of  roains  generally  below  20,  averaging  about  10.    The  iodine  numbers  of 
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different  samples  of  shellac  examined  lay  bet'ween  4  and  10. 
iodine  abeorption  of  110. 


Bosin  gives  an  avf 

W.  P.  S. 


Detection  of  Chrome  Yellow  In  Dyed  Cotton.     P.  Cazoneuve.     {BtilL 
Chim.,  1901,  xxv.,  761-762.)— Diphenyl  carbaxide  is  an  extremely  sensitive  reagei 
for  chromic  acid,  the  limit  of  sensibility  exceeding  1  part  in  1,000,000. 

The  cotton  fibre  is  treated  with  1  c.c.  of  a  10  per  cent,  solution  of  potaasii 
hydroxide,   an   immediate   decolorization   being   effeoted  in   the   presence  of    \t 
ohromate,     The  liquid  is  then  rendered  strongly  acid  with  acetic  acid,  and  shakei 
with  a  pinch  of  diphenyl  carbazide  or  its  acetate,  when  a  pronounced  violet  colouj^^ 
confirms  the  presence  of  chromic  acid.  C.  A.  M.     ^M 

The  Use  of  Certain  Indicators  by  Artiflcial  Light.    A.  KuS'erath.     {Zei 
f,  angew.  Chem.,  1901,  916.) —Experiments  were  carried  out  to  ascertain  whetb 
le  indicators  could  be  relied  upon  for  use  with  different  sources  of  artificial  ligU 
The  indicators  used  were :  Methyl  orange,  fluorescein,  cochineal,  coralline,  p-ni 
phenol,  alizarine  green  B,  resazurine,  and  [uteoL     These  were  all  tried  by  dayligls 
with  electric  glow-lamp,  incandescent  gas,  and  acetylene.     From   the  resolta 
appears  that  acetylene  is  the  best  artificial  light  to  use  where  it  is  necessary 
distinguish  between  two  different  colours,  as  with  methyl  orange,  cochineal,  cora^ 
line,   p.lizarine  green  B,  and  resazurine.     The  sort  of  light  is  of  less  irnportao 
where  the  change  is  of  a  diffei'ent  nature,  as  with  p-uitrophenol  and  luteol.  wb-i 
change  from  colourless  to  light  yellow,  and  flnoresceinj  which  ahanges  from  li^ 
yellow  to  a  yellowish-green  fiuorescence.  A.  Af- 


The  Hiibl  Iodine  Solution.  M.  Kltt.  {Cheytu  Zeit.,  1901,  xxv.,  540.)—' 
gradual  disappearance  of  active  iodine  from  the  ordinary  Hubl  iodine  solution  depeo^* 
on  the  progress  of  a  chemical  reaction  which  continues  until  equilibrium  is  attaint'^ 
By  suitable  treatment  of  the  liquid,  the  author  finds  it  possible  to  hasten  that  pro( 
and  to  produce  a  reagent  that  is  far  more  permanent  in  strength.  Thirty  gramni 
of  iodine  and  25  grammes  of  mercuric  chloride  are  dissolved  separately  in  r>00  o.c^ 
98  per  cent,  (by  weight)  alcohol,  and  the  mixed  solution  is  boiled  on  the  water-bfti 
under  an  inverted  condenser  for  one  hour.  Before  ebuthtion,  the  liquid  contAim 
0"76o6  gramme  of  iodine  per  25  c.c. ;  after,  0-49321  gramme.  In  four  days  the 
reagent  only  lost  0*75  per  cent,  in  strength;  in  thirty-nine  days,  8'12  per  cuil 
Ordinary  Hiibl  iodine  loses  2*12  per  cent,  in  one  day,  and  12'75  per  cent,  in  tweot] 
seven  days.  F.  H.  L. 


The  Estimation  of  Hydrogen  Sulphide  in  Cool  Oas.     A«  Muller.     {J<Mm, 
/.   Gnsbi'L,  xliii.  ;  CVwm.  Ncu^»,  Ixxxiii.  (2163),  217,)— The  reagents  required  are 
solution  containing  25  grammes  of  cadmium  acetate  and  200  o.o.  of  acoiic  acid  per 
litre,  and  a  second  containing  HO  grammes  of  oopper  sulphate  and  175  c.a  of  couo^a^ 
trated  sulphuric  acid  per  litre-    The  gas  is  passed  at  a  moderate  rate  through  *.^ 
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.he  first  solution  contained  in  an  Erlenmeyer  flask,  the  volume  heing  accurately 
isured.  The  contents  of  the  flask  are  afterwards  heated  to  about  50°  to  60^  C, 
I  the  resulting  precipitate  (CuO)  is  filtered,  washed  with  warm  water,  calcined  and 
ghed.  Since  1  mol.  of  GuO  corresponds  in  this  reaction  to  1  mol.  of  H^S,  the 
ime  of  the  latter  is  found  by  multiplying  the  weight  of  CuO  by  34  and  dividing  the 
duct  by  79 — the  weight  of  a  litre  of  hydrogen  sulphide  at  the  temperature  of  the 
eriment.  C.  S. 


Determination  of  the  Heating  Power  of  Gkwes.  W.  Hempel.  {Zeits,  f. 
ew.  Chem.f  1901,  713.) — The  general  arrangement  of  the  apparatus  is  shown  in 
.  1.  It  consists  of  a  burner  A,  which  is  so  arranged  that  it  can  be  fed  with  the 
under  examination  and  at  the  same  time  with  oxygen.    It  is  thus  possible  to  so 


fi«.i. 


reduce  the  volume  of  the  products  of  combustion  that  they  are  completely 
led  in  a  copper  tube  B  only  18  centimetres  long  and  3*3  centimetres  wide.  The 
per  tube  is  closed  above,  and  is  fixed  by  means  of  the  rubber  cork  d  into  the 
le  glass  tube  E,  in  which  500  c.c.  water  can  be  placed.  The  thermometer  can 
read  to  0*02°  G.    The  gas  is  contained  in  the  reservoir  ff,  which  is  made  as  fiat  as 
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possible.     The  g&s  is  ignited  by  means  of  a  quite  small  flame  of  hydrogen,  generi 
in  an  ordinaTy  generator  L.    The  oxygen  is  contained  in  the  holder  0. 

In  order  to  render  it  possible  to  supply  exactly  the  ai 
quantities  of  hydrogen  and  oxygen  in  dififereut  detorminaUons, 
the  gases  are  led  through  the  capillary  tubes  m  and  n^  an( 
their  flow  is  regulated  so  that  no  bubbles  rise  out  of  the 
cylinders  j>  and  7. 

The  construction  of  the  burner  is  shown  in  Fig.  2.  Th< 
gaB  under  examination  enters  by  iho  lubo  Uj  hydrogen  by  tbe>^ 
tube  b,  and  oxygen  by  c,  Thu  tubes  are  all  provided  with 
porcelain  tips,  (/,  e>  to  prevent  couductioa  of  heat  The  gJ 
reservoir  Wis  connected  with  the  Woulffe  bottle  Q,  so  arrai 
that  the  pressure  of  the  gas  remains  practically  the  same 
throughout.  The  end  of  the  combustion  is  indicated  by  the 
cessation  of  the  bubbles  from  t.  The  apparatus  is  calibrated 
by  burning  a  reservoir  fall  of  pure  hydrogen.  The  small 
i<^nition  flame  is  kept  borniDg  exactly  the  same  time  in  each 
determination;  thirty  seconds  should  be  long  enough.  The 
heating  effect  of  this  is  determined  separately. 

For  roughly  comparative  purpOBus,  the  relative  he&tiof 
power  of  gases  may  be  ascertained  by  observing  the  lengtt 
of  flame  they  give  under  identical  conditions.  For  this  purpose  a  one-hole  burner' 
is  provided  with  a  glass  chimney  on  which  graduations  are  marked.  The  pressure 
and  temperature  of  the  gases  must,  of  course,  be  in  each  case  the  same.  The  results 
are  somewhat  alTected  by  the  specific  gravity  of  the  gas,  for  light  gases  under  the 
same  pressure  pass  out  more  rapidly  than  heavy  ones.  A.  2iL 
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The  Determination  of  Platinum  and  Iridium  in  Platinum  Oree.  ZiOidid' 
and  Quennesson.  [Jouru.  Ffmrm.  ('him.,  1901,  \iv.,  S-OI-S-jS.) — The  following  modi- 
fication of  Leidi^'s  method  (Analyst,  xxvi.,  108)  is  recommended  when  only  the 
amount  of  platinum  and  available  iridium  in  an  ore  are  required  :  Five  grammes  oC^ 
the  ore  are  repeatedly  extracted  with  hot  aqiia  r&jui  (nitric  acid,  specific  graril 
132,  1  part;  hydrochloric  acid,  specific  gj-anty  1'18,  3  parts)  until  nothing  more] 
dissolves.  The  extract  is  eva];)orated  to  dryness  at  105"  to  WOP  C,  and  the  residui 
dissolved  in  a  small  quantity  of  water  and  filtered. 

The  filtrate  is  then  brought  to  about  70"   C,  and  treated  with  sodium  nitrite] 
until  the  liquid  becomes  neutral  to  turmeric,  when  sodium  carbonate  is  added  littl< 
by  little  until  no  more  precipitate  is  formed.    The  liquid  is  then  filtered,  after  beii 
heated  to  boiling,  in  order  to  remove  th>  'iiet&ls. 

Sodium  hydroxide  is  now  added  to  t  te  until  the  reaction  is  &lkeline»  aod, 

the  oBQUom  and  ruthenium  expelled  aa  volatile  peroxides  by  means  of  e  eorrenS 
ehlorine,  which  is  passed  through  the  liquid  maintained  at  70^  to  80^'  CX 
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The  Itqaid  is  next  Dentralized  with  hytlrochloriu  acitl,  anJ  aay  chlorides  that 
may  have  been  formod  reconverted  into  nitrites  Liy  the  addition  of  more  sodium 
nitrite.  The  solution  will  now  only  contain  alk&li  salts  and  the  double  oitritee  of 
pladoum,  palladiucu,  iridium,  and  rhodium. 

Estimatwri  of  the  Plniinmn. — At  thia  stage  in  the  original  method  the  liquid 
was  saturated  with  ammonium  chloride,  but,  instead  of  this,  from  '^^  to  SO  per  cent. 
of  potassium  chloride  are  introduced.  The  double  nitrites  of  rhodium  and  iridium 
with  potassium,  which  are  precipitated,  are  insoluble  in  solutions  of  alkah  chlorides. 

The  nitrites  of  platiuum  and  palladium  in  the  filtrate  are  converted  into  chlorides 
with  hydrochloric  acid,  and  the  mass  dissolved  in  boiling  water.  A  slight  excess  of 
formaldehyde  is  now  added,  and  the  metals  precipitated  on  boiling  the  liquid  are 
Ignited,  reduced  in  a  current  of  hydrogen,  and  dissolved  in  niiua  rcgia.  The  residue 
left  on  evaporation  of  thia  solution  is  dissolved  in  water  and  treated  with  a  reducing 
agent,  to  convert  palladic  chloride  into  palladous  chloride,  after  which  the  platinum 
can  be  precipitated  with  ammonium  chloride,  and  estimated  in  the  usual  way. 

EsliJiMtioft  of  ihn  friffiuvt.-  In  a  portion  of  liquid  from  which  the  osmium  and 
rqtbeiuum  have  been  expelled,  the  double  nitrites  of  rhodium  and  iridium  are  con- 
verted into  chlorides  by  means  of  aqua  rcyia  containing  but  little  nitric  acid. 

The  iridium  is  then  precipitated  by  means  of  ammonium  chloride,  and  the 
precipitate  washed  with  ammonium  chloride  solution,  ignited,  reduced  in  hydrogen 
to  the  metallio  form,  and  weii^hed. 

The  iridium  could  also  bo  precipitated  by  means  of  potassium  chloride  as  the 
double  chloride  '2KCl.IrCI,.  The  potassium  chloride  is  removed  by  washing  with 
water,  and  the  residue  reduced,  dried  at  110   C,  and  weighed. 

The  authors  point  out  that  thia  method  only  gives  the  available  iridium,  since 
Any  which  is  present  in  the  free  state  or  iu  combination  with  the  osmium  is  insoluble 
la  (upia  reifuiy  and  is  left  in  the  residue  in  the  preliminary  extraction.         C*.  A.  M. 


V 


The  Estimation  of  Tin  in  White-melal  Alloys,  Frederick  Ibbotsofl" 
Harry  Breurley.  (Chcm,  Ncwa,  S4,  167}  Tin  may  be  readily  estimated 
reducmg  the  hot  solution  of  the  chloride,  cooling  in  an  atmosphere  of  CO.., 
and  titrating  with  iodine  and  starch.  The  redaction  can  be  conveniently  effected 
by  means  of  iron,  but  any  excess  added  must  be  dissolved  completely.  If  antimony 
is  present,  it  will  be  precipitated  as  metal,  and  cannot  be  dissolved  again, 
but  as  cold  acid  solutions  of  stannic  chloride  are  not  reduced  by  antimony,  which 
readily  reduces  them  on  heating,  the  solution  may  be  directly  titrated  with  iodine 
as  usual,  very  good  results  being  obtained.  The  antimony  may  be  filtered  off  after 
the  titration  and  estimated,  but  the  resuUs  obtained  are  rather  low. 

An  improvement  on  the  above  method  consists  in  reducing  the  stannic  chloride 
with  finely-powderod  metallic  antimony.  The  reduction  of  015  gramme  of  tin  is 
complete  after  one  minute's  boiling,  and  the  excess  of  antimony  which  remains 
undissolved  acts  as  a  safeguard  daring  the  cooling,  since  it  reduces  any  tin  which 
may  have  become  oxidized  whilst  the  solution  is  still  hot.     Cold  solutions  of  stannous 
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chloride  take  ap  oxygen  less  readily.     The  test  analyses  given  show  that  the] 
reduction  is  complete. 

The  influence  of  various  substances  likely  to  be  present  in  an  ordinary  analyst 
on  the  above  method  was  examined,  and  it  was  found  that  the  presence  of  Iron, 
chromium,  nickel,  zinc,  manganese,  aluminium,  bismuth,  phosphorus,  and  sulphur  Is 
without  effect  on  the  results.  The  quantity  of  hydrochloric  acid  present  should  M 
always  1)6  about  one-fifth  of  the  total  volume.  If  copper  is  present,  it  will  be  reduced  V 
to  the  cuprous  state,  but  accurate  results  may  nevertheless  be  obtained  if  the  iodine 
is  added  drop  by  drop  to  the  vigorously  agitated  solution,  so  as  to  prevent  ih&M 
formation  of  a  local  excess  of  iodine.  It  is  also  advisable  to  have  rather  moral 
hydrochloric  acid  present,  up  to  about  one-third  of  the  total  volume.  Cobtlt 
apparently  t^ives  very  slightly  high  values.  Lead  in  without  influence  if  saflici 
hydrochloric  acid  is  present  to  prevent  the  formation  of  lead  iodide.  The  p 
of  arsenic  completely  vitiates  the  results,  whether  the  tin  is  reduced  with 
with  antimony.  Mercury  is  reduced  to  the  metallic  state,  but  is  not  oxidized  in  cold 
solutious.  If  molybdenum  or  tungsten  is  present,  a  coloured  lower  oxide  is  formed, 
but  this  is  not  appreciably  reoxidized  by  the  iodine,  and  the  starch  blue  can  be 
readily  distinguished.  A.  G.  L. 


The  Determination  of  Sulphxir  In  Iron  and  Bteel.     William  A.  Noyoa  and 
L.  Iioslie  Helmer.     {Jota-n,  Amer,  Chcm.  Soc,  xxiii.,  (375.)- -The  authors  reoom- 
mend  the  following  two  methods  as  being  more  rapid  and  accurate  than  those  now  in 
use:  In  the  first,  6  grammes  of  the  steel  are  added  in  portions  at  a  time  to  300 
of  water  and  H  c.c.  of  bromine  contained  in  a  flask,  coohng  after  each  addition, 
solution  is  finally  boiled  for  a  moment  to  expel  excess  of  bromine,  filtered,  the  filtra* 
added  to  130  c.c.  of  10  per  cent,  ammonia  contained  in  a  oOO  c.c.  ilask,  the  liquii 
made  up  to  the  mark,  and  well  mixed.     Three  hundred  c.c.  aie  then  filtered 
evaporated  in  a  wide  beaker  to  100  c.o.,  and  precipitated  with  10  c.a  of  bariui 
chloride  solution,  after  the  addition  of  1  drop  of  hydrochloric  acid  of  specific  gravit 
112.     After  the  precipitate  has  settled,  it  is  filtered  otf,  ignited,  and  weighed 
usual.     The  filter  paper  contaiuiug  the  original  insoluble  residue  is  burnt  with  so. 
sodium   carbonate,   the   oxidation   being   completed    by  adding  a  little    potaasium 
nitrate.     The  melt  is  dissolved  in  water,  the  solution  filtered,  acidified  with  hydro- 
chloric acid,  and  precipitated  vdth  5  c.o.  of  barium  chloride  solutioa     Three-fifths 
the  weight  of  barium  sulphate  found  here  is  added  to  the  main  quantity  of  beuitt 
sulphate  tound,  and  the  total  represents  the  sulphur  in  3  grammes  of  iron. 

In  the  second  method,  o  grammes  of  the  iron,  mixed  with  7  grammes  potaaaiui 
chlorate,  are  added  in  portions  at  a  time  to  120  c.c.  nitric  acid  (specific  gravity  1*20^ 
and  1  gramme  potaasium  bromide,  cooling  if  necessary.     When  solution  is  comple 
the  liquid  is  evaporated  to  dryness  in  a  dish,  the  residue  dissolved  in  hydroohlori 
acid  and  filtered  after  diluting,  both  filtrate  and  residue  being  treated  as  in  the  fi 
method.      In  the  bromine  method,  the  amount  of   sulphur  left  in  the  insolnbl 
residue  is  larger  than  in  the  nitric  acid  method,  but  no  evaporation  to  drynesB  if 
required,  and  practically  no  fumes  are  given  off  during  solution. 

Test  experiments,  in  which  known  amounts  of  ammonium  ferrous  sulphato  were 
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&(ldod  to  salphur-free  iroD,  and  to  Bteel  ooDtaining  known  amounts  of  sulphur,  gave 
tt&tisfictory  roaults.  Tbo  mothods  also  gave  concordant  and  higher  results  than 
BUtr'e  aqua  regia  method,  but  the  values  obtained  by  using  the  latter  are  rather 
irre^ar.  Since  the  quantities  of  sulphur  left  in  the  residues  "will  probably  prove 
nearly  constant  for  any  giv3n  class  of  steel,  the  authors  believe  that  it  will  be 
possible  to  add  an  empirical  correction  to  the  quantity  found  in  the  solution,  thus 
sborttioing  the  process  very  considerably.  A.  G.  L. 


Ammonium  Persulphate  oa  a  Substitute  for  Lead  Poroxide  in  the  Colori- 
Imstrio  Estimation  of  Manganese.  Harry  E.  Walters.  (Proc.  Etigincers*  Soc., 
Wetum  Pennsylvaniay  xvii..  2.^7. j — In  the  following  method  the  manganese  is  oxidi^ced 
by  means  of  ammonium  persulphate  in  the  presence  of  a  silver  salt :  Samples  of 
0-2  gramme  each  of  the  test-steel  and  of  a  steel  of  known  percentage  of  manganese 
ftn  placed  in  test-tubes,  and  10  c.c.  of  nitric  acid  (specific  gravity  1*20)  added  to 
dftch.  The  tubes  are  heated  in  a  water-bath  till  solution  is  complete  and  nitrous 
fumes  are  driven  off.  Fifteen  c.c.  of  a  solution  of  silver  nitrate  containing  0*02 
gramme  of  AgNOg  are  added,  and  then  immediately  1  gramme  of  solid  ammonium 
persulphate,  and  the  tubes  again  warmed,  when  oxidation  will  commence.  After 
Aoother  half  minute's  heating  the  tubes  are  placed  in  a  cold  water  bath.  After 
oxidation  is  over  and  the  tubes  are  cool,  they  are  compared  as  usual. 

Pig-irons  and  slags  are  treated  in  the  same  way  as  steels,  except  that  slags 
ihould  be  moiKtened  before  adding  the  acid,  and  the  solution  filtered  from  suspended 
niattvr.  Id  this  case,  the  lo  c.c.  of  silver  nitrate  solution  are  used  to  wash  the  filter- 
pftper.  In  dissolving  shot  or  chilled  iron  samples,  a  little  persulphate  may  be  added 
toftid  the  solution  of  the  sample. 

The  advantages  claimed  for  the  method  are  that  it  does  away  with  the  decanta- 
tioa  of  the  solution  from  the  excess  of  lead  dioxide,  that  less  acid  is  used,  and  that 
tli£  oxidation  is  otfected  more  rapidly  at  a  lower  temperature.  The  results  quoted 
iliow  that  the  two  methods  furnish  practically  identical  results. 

In  experimenting  with  the  method,  it  was  found  that  solutions  of  ammonium 
I^nalphate  could  not  he  used  instead  of  the  solid,  and  also  that  if  the  salt  was 
perfectly  dry  the  reaction  was  incomplete.  The  author  makes  it  a  practice  to  add 
10  Co.  water  to  each  1  lb.  bottle  of  the  dry  salt  a  day  or  two  before  use. 

A.  G.  L 


with 


Detection  of  Small  Quantitiea  of  I^iokel  In  the  Presenoe  of  Cobalt. 
H.  Dita.  {Zeita./.  amjew.  Chem.,  1901,  H94.)-  Advantage  is  taken  of  the  proijcrty 
^  tartaric  acid  to  prevent  the  precipitation  of  cobalt ;  hut,  instead  of  precipitating 
hydrogen  sulphide,  as  in  Villiera'  process  (Analyst,  liKHJ,  306),  the  nickel  Is 
ijtttatod  as  chromate. 

'The  neutral  solution  is  placed  in  a  capacious  flask,  and  potassium  chromate 

^ilod  in  slight  excess.     It  is  heated  nearly  to  boiling,  and  5  to  10  grammes  of 

^^«Ue  salt  are  added.     After  this  is  all  dissolved,  the  liquid  is  boiled  vigorously 

^  Mveral  minutes ;  then  it  is  allowed  to  cool  and  diluted  with  water,  if  it  be 
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coloured  very  intensely.      Any  cobalt  chromate  precipitated  is  thus  brought  into 
solution  again;  but  if  nickel  be  present,  a  brown  precipitate  settles  to  tbe  bottom 
of  the  flask,  v?here  it  can  be  readily  detected  in  tbe  green  liquid,  even  tbough  Uiei 
amount  of  nickel  be  very  small.     The  precipitate  contains  a  small   proportion  of' 
cobalt.  A.  M. 


The  Quantitative  Separation  and  Determination  of  Uranium.  Edvard 
F.  Korn.  (Journ.  Amcr.  Ckevi.  -Soc,  sxiii.,  085.)  -As  tbe  result  of  bis  investigation, 
the  author  finds  that  tbe  separation  of  uranium  from  iron,  nickel,  cobalt,  zinc,  and 
manganese  is  best  effected  by  means  of  either  a  saturated  solution  of  sodinm 
carbonate,  in  which  the  uranimn  is  completely  soluble  on  prolonged  boiling,  orelw 
by  extracting  the  iron  with  ether  and  separating  uranium  from  the  other  metals  by 
means  of  a  saturated  solution  of  ammonium  carbonate.  In  this  method,  which  i» 
to  be  preferred  to  the  first,  the  solution  of  the  mixed  chlorides  in  hydrochloric  acid 
<of  specific  gravity  110)  is  extracted  three  times  with  ether  free  from  alcohol,  which 
has  previously  been  shaken  with  hydrochloric  acid  of  the  same  density.  From  tbe 
alkalies  and  alkaline  earths,  uranium  may  be  separated  by  electrolysis  in  the 
presence  of  sodium  acetate  and  acetic  acid  ;  by  repeated  precipitation  with  ammon 
in  hot  solutions  containing  ammonium  chloride  ;  or  by  precipitation  with  ammani 
phosphate  in  the  presence  of  ammonium  acetate,  the  precipitate  in  this  case  bein 
boiled  for  at  least  fifteen  minutes  before  filtering.  The  pyrophosphate  should  bs 
heated  to  low  redness  in  a  porcelain  crucible ;  should  reduction  occur,  it  may  l* 
remedied  by  moistening  with  strong  nitric  acid  and  reignitiug. 

The  author  also  finds  that  ihe  reduction  of  ll..i0^  to  UO,  is  unreliable  as  » 
check,  and  that  tbe  most  rapid  method  of  determining  uranium  consists  in  roduci 
the  sulphate  solution  to  U(SO|)^  with  zinc^  aluminium,  or  magnesium,  and  titrati 
with  potassium  permanganate.  In  hydrochloric  acid  solution,  or  with  staoDOi 
chloride  as  a  reducing  agent,  the  reduction  is  carried  beyond  UCI^,  sometimi 
reaching  UCl^,  and  the  results  are  consequently  utterly  uureLiable.  The  precedi 
methods  were  tried  practically  in  estimating  uranium  in  pitohblende,  those  based 
the  ether  separation  givmg  the  best  results,  A.  G.  L 
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The    Precipitation   and    Separation    of    Silver    Elect rolytically.      W. 
Pulweiler  and  Edgar  P.  Smith.    {Joum.  Arncr  Chcm   .S'oc,  XNiii.,  5'S2.} — A  serie« 
experiments  was  made  in  which  silver  was  deposited  electrolytically  from  c; 
BokutioDs  (2  to  5  grammes  KCN  per  125  o.c.)  containing,  in  addition  to  tho  sib 
copper,  copper  and  cadmium,  copper,  cadmium  and  zinc,  and  copper.  ■  \  sli 

and  nickel.     The  time  required  to  deposit  0*1  gramme  of  silver  at  a  i       ,  _    :;u» 
^o""  to  80^  C.  WAS  three  to  six  hours,  using  a  current  of  about  0-02  amp^cei  for  * 
Burface  of  100  square  centiiiiotrcB.  the  voltage  being  1*2.     The  tm^  "        '    xitied  wifl* 
satisfactory  ;  but  if  both  cadmium  and  sine  are  present,  it  appear-  c^scmtial  ^ 

heat  the  liquid  to  1!)^  or  60^  C  before  passing  the  current  to  prevent  tbo  pruci{utaiitw 
of  some  of  the  cadminm,  and  the  pre&enoe  of  nickel  slightly  retards  the  deposition 
the  eiivdr.  A.  O.  I* 
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The  Eloctrolytio  Soparation  of  Mercury  from  Copper,  C.  Hoecoe  Spare 
d  Edgar  F.  Smith.  (Jonrn,  Amer.  Ckem.  .Sor.,  xxiii.,  679.)— In  reply  to  some 
ticiains  on  this  method  the  authors  give  results  of  a  series  of  experiments  in 
ich  mercury  was  separated  from  copper  eleotrolytically  in  potassium  cyanide 
ution  (2  to  fi  grammes  KCN  per  125  o.c),  the  quantity  of  copper  present  being 
m  one-third  to  eleven  times  the  weight  of  the  mercury.  The  current  used  was 
to  OG  ampures  (or  a  surface  of  125  square  centimetres,  the  voltage  being  11  to 
',  the  temperature  of  the  liquid  00°  to  65'  C,  and  the  time  i-equired  to  deposit 
,2  gramme  of  mercury,  two  to  five  hours.  All  the  results  obtained  were  satisfactory, 
d  the  deposit  was  always  perfectly  free  from  copper  Some  eiperiments  in  which 
>rcury  was  deposited  from  solutions  containing  copper  and  cadmium,  and  copper, 
dminm  and  zinc,  also  gave  good  results.  A.  G.  L. 


The  ElectrolytiG  Method  applied  to  ITranium.     L.  Gavit  KoUock  and  Edgar 

Smith.      (Joum,   J«wr.   Ghein.   Soc.   xxiii.,  G07.)--The   authors   obtained   good 

mils  by  electrolysing  solutions  of  uranium  acetate  containing  a  little  free  acetic 

d,  as  well  as  soUitiona  of  uranium  sulphate  and  nitrate.    The  uranium  is  deposited 

bydrated  protosesquioxide,  ignited  and  weighed  as  UjOj^.     The  dilution  used  was 

6  0,0.  for  01  to  0-2  gramme  Vfi.,  the  temperature  05'  to  75"\  and  the  duration  of 

(cL  experiment  four  to  seven  hours.     The  current  employed  for  107  square  centi- 

letreM  of  cathode  surface  was  005  to  O'o5  ampores  and  4  to  Hi  volts  in  the  ease  of 

be  acetate  solutions,  and  0*02  to  0*04  amperes  and  2  to  4  volts  for  the  sulphate  and 

trate  solutions.      Good   results  were   also  obtained  in  separating  uranium  from 

rium,  calcium,   magnesium,  and  zinc  in  solutions  of  the  acetates,  provided  that 

taporation  of  the  liquid  was  prevented  as  far  as  possible,  as  otherwise  the  uranium 

rdrato  tends  to  enclose  the  separated  salts,  which  cannot  then  be  washed  out. 

lis  method,  however,  cannot  be  used  to  separate  lu-aniuui  from  iron»  nickel,  or 

»ba]t.  A.  G.  L. 


The  Electrolytic  Determination  of  Molybdenum.  L.  G-avit  Kollock  and 
agar  P.  Smith.  (Joum.  Anicr.  Chem.  Soc,  xxiii.,  669.)— The  authors  found  that 
deposition  took  place  on  passing  a  current  through  neutral  solutions  of  sodium 
olybdate  heated  to  75"^  C.  On  adding  2  drops  of  concentrated  sulphuric  acid, 
rwevor,  the  liquid  turned  dark  blue,  and  then,  as  this  colour  gradually  disappeared, 
e  cathode  became  coated  with  a  black  deposit  of  the  hydrated  sesquioxide. 
>noordaai  results  could  not  be  obtained  by  merely  washing  and  drying  this 
rpoait,  but  very  satisfactory  results  were  found  by  dissolving  the  deposit  in  dilute 
trio  acid.  e>'aporating  the  solution  to  dryness,  and  heating  the  residue  of  molybdic 
[id.  The  electrolyte  contained  0-1  to  0*25  gramme  MoO^  in  125  c.c. ;  the  current 
led  was  0*02  to  004  ampt-re  and  2  volts  for  a  cathode  surface  of  107  square  oenti- 
etres  ;  and  the  time  required  for  the  deposition  was  two  to  four  hours. 

It  was  also  found  that,  instead  of  acidulating  the  solutions  with  sulphuric  acid, 
©tic  ftcid  (I  c.c,  of  20  per  cent.)  could  be  used;  the  time  required  in  this  ease  is 
thcr  longer,  and  it  is  best  to  add  the  acetic  acid  gradually.     Since  the  presence 
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of  Bodium  acetatG  was  found  not  to  interfere  with  the  electrolysis,  the  method  vti 
applied  to  the  analysis  of  molybdenite  as  follows :   The  mineral  was  fused  vN'itt 
sodiuiu  carbonate  and  nitrate,  the  melt  dissolved  in  water,  the  solution  Altered 
insoluble  oxides,  and  the  filtrate  electrolyzed  after  amdulating  with  acetic  acid 
boiling  off  the  carbonic  acid.     In  the  liquid  left  after  the  electrolysis,  the  solpbc 
was  estimated  as  barium  sulphate.    The  results  obtained  were  fairly  satisfactory. 

A.  G.  L 


On  the  Solubility  of  certain  Metallic  Oxides  in  Solutions  of  Sodium  or 
Ammonium  Salicylate.      J.   Wolff.     (Zeit.  ajinl.   Chcm.,  1901,  xl.,  459-102.)— Un; 
centrated  solutions  of  sodium  or  ammonium  salicylates  posuess  the  power  of  di 
solving  freshly-precipitated  metallic  oxides,  the  amount  dissolved  depending  on  tl 
nature  of  the  oxide.     Copper  hydroxide  is  exceedingly  soluble  even  in  the  cold.    Ii 
hydroxide  and  aluminium  hydroxide^  however,  do  not  dissolve  until  the  temporatui 
reaches  80°  C,  and  are  both  much  less  soluble  than  copper  hydroxide. 

On  adding  a  slight   excess  of  sodium    hydroxide  to  the   solutions  in   eodini 
salicylate,  the  red  iron   solution  l)econieB  lighter  in  colour,  but  there  is  no  change  ifl] 
the  copper  or  aluminium  solutions.      In  the  presence  of  a  large  excess  of  sodiuat] 
hydroxide  the  iron  solution  gives  a  precipitate  of  feme  hydroxide,  the  copper  sob 
changes  from  emerald  green  to  bright  blue. 

A  slight  excess  of  ammonium  hydroxide  does  not  change  the  appearance  of 
of  the  ammonium  salicylate  solutions,  whilst  a  large  excess  of  ammonia  produce* 
blue  coloration  in  the  copper  solution,  but  does  not  give  any  precipitate  with  eitbtf] 
the  iron  or  aluminium  solutions. 

Hydrogen  sulphide  completely  precipitated  the  iron  as  sulphide. 

The  solubility  of  copper  hydroxide  in  concentrated  sodium  salicylate  solution 
depends   upon  the   formation  of   copper-sodium  salicylate,  which    the   author 
obtained  in  a  crystalline  condition.     A  solution  of  this  salt  is  reducible  by  glaoosa 

The  author  explains  the  formation  of  this  compound  by  the  following  equation 
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of  Chlorates   in   Eloctrolytio    Bleach   and  Chlorate  Liquor»i« 

Zci/..  1901,  XXV.,  727.) — The  process  which  the  author  has  alread] 
described  (Analyst,  1900,  xxv.,  80)  for  the  iodometric  analysis  of  mixtures 
chlorates  and  hypochlorites  has  been  reinvestigated  and  modified  sli^hUy  to  cuil 
the  purposes  indicated  in  the  title.  The  apparatus  remains  as  before.  Init  the  cnain 
bottle  should  hold  lo  litres,  and  the  washing  flask,  which  is  now  a  cylinder,  about 
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It  has  been  found  that  the  one  hour's  Btanding  is  not  necessary,  the  reaction 
keing  fitiished  well  within  five  minutes.  The  volume  of  strong  hydrochloric  acid 
Boat  aot  be  reduced  below  50  cc,  and  500  or  600  c.c.  of  diluting  water  shoold  be 
mployod  in  order  to  hinder  any  action  boiween  that  acid  and  the  potassium  iodide. 
'he  method  now  runs  as  follows :  If  a  chlorate  liquor  is  to  be  analysed,  a  volume 
DQtaiaing  about  0*1  gramme  of  KCIO^  should  be  taken ;  if  a  determination  of 
hlorato  in  inixturea  of  chlorates  and  hypochlorites,  the  volume  should  be  such  that 
etween  40  and  50  c.c.  of  decinormal  thiosulphate  Bhall  be  required  in  the  final 
itrttion.  If,  in  the  latter  case,  25  c.c.  or  less  of  the  liqiior  are  sullicient.  50  c.o.  of 
itong  hydrochloric  acid  are  employed ;  if  the  liquor  is  weaker  and  more  must  be 
ikeo  {e.g.,  oO  c.c),  100  c.c.  of  acid  and  a  correspondingly  larger  quantity  of  diluting 
fater  are  used.  The  Liquor  is  brought  into  the  flask  with  10  c.c.  of  10  per  cent, 
lotatsium  bromide  solution,  and  after  the  washing  tube  has  been  two-thirds  filled 
rith  5  per  cent,  potassium  iodide,  the  50  c.c.  of  strong  HCl  are  run  in.  The  stopper 
i  the  washing  tube  is  immediately  inserted,  and  the  apparatus  allowed  to  rest  for 
IMpinutes.  Then  500  or  600  c.c.  of  water  are  introduced  and  20  c.c.  of  5  per  cent. 
Bfcima  iodide.  .After  thorough  shaking,  the  contents  of  the  side  tube  are  blown 
Rm  rinsed  back  into  the  flask,  and  the  liijuid  is  titrated  with  thiosulphate.  Hypo- 
blorites  must  be  determined  separately,  and  their  proportion  deducted.  Commercial 
Ailorate  liquors  can  be  run  hot  into  the  Hask  as  soon  as  the  free  chlorine  has  been 
>iIod  ofT,  and  the  whole  process  can  be  finished  in  half  an  hour.  It  is  quicker  than, 
id  quite  as  accurate  as,  the  ferrous  sulphate  method,  which  latter  cannot  be  used  if 
tub  bypoohlonte  is  present,  and  in  which  the  reagent  needs  standardizing  everyday. 

r.  H.  L. 


Estimation  of  Fhosphoric  Acid  in  Soil  by  the  Oots  Frooess.  E.  Oully. 
CVm.  ^eit.,  I'.HU,  XXV.,  4L'.).) — By  making  certain  moditications  in  this  process,  the 
uthor  has  rendered  it  simpler  in  operation,  capable  ol  dealing  with  larger  quantities 
rf  phofaphorio  acid,  and  more  suitable  for  the  analysis  of  soils.  The  vessel  in  which 
be  mechanical  a^^tation  is  conducted  is  about  17  centimetres  long,  holding  65  to 
Oo.c.  The  narrow  part  holds  altogether  04  c.o.,  is  40  to  45  millimetres  long,  and 
graduated  into  eighty  equal  divisions,  two  of  which  contain  5  cubic  millimetres, 
>Qd  bold  ammonium  phoapho-molybdate  equivalent  to  about  0*23  milligramme  of 
*}0..  The  whole  graduated  tube  thus  holds  a  precipitate  equal  to  18*45  milli- 
Tnniines  of  1^0-, ;  but  as  Von  Jtiptuer  has  already  showu  iu  the  case  of  iron  analysis, 
^0  yellow  precipitate  does  not  consolidate  itself  evenly  in  the  tube,  which  mut«t  be 
^bratcd  with  mercury,  and  checked  on  a  large  numl>er  of  blank  experiments  with 

urodisodium  phosphate.  (Gully  appends  to  his  paper  a  table  of  the  readings  of  a 
Ltbu  in  which  SO  divisions  are  equal  to  IS'43  milligrammes  of  r.,0^,  whereas  lu. 

Of  and  40  are  equtd  to  2*22,  4*42,  and  0*10  milligrammes  respectively.)    In  carryiDg 

Qt  to  aiuUysis  of  soil,  a  quantity  of  the  sample  (from  2  to  10  grammes),  which 
'^ataios  leas  P./';.  than  the  maximum  capacity  of  the  tube,  is  brought  into  aoid 
'ohuiatx,  and  the  silica  removed.     Hydrochloric   acid  is  driven  off  by  repdated 

v^porations  with  strong  nitnc  acid,  the  dry  residue  is  taken  up  in  1*10  uitrio  acid, 
^  thu  solution  is  diluted  to  50  c.c.  with  tho  same  liquid.     The  graduated  portion 
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of  the  agitatioQ  tube  is  lillod  with  25  per  oont.  ammonium  nitrate  solution,  carefully 
avoiding  air  bubbles,  25  c.c.  of  the  soil  solution  are  pipetted  in,  another  10  o  a  of 
ammonium  nitrate  are  introduced^  and  the  whole  is  placed  for  at  least  tea  minutes 
in  a  water-bath  at  66°  C.  It  is  next  taken  out,  25  c.c.  of  Finkener's*  moljbdate 
solution  are  added,  and  thoroughly  agitated  (by  hand)  for  one  minute,  watching  thut 
the  liquid  in  the  graduated  portion  of  the  tube  mixes  with  the  rest.  The  tu^^  '-^ 
then  filled  up  with  the  ammonium  nitrate  solution^  and  put  back  in  the  water-bath. 
where  it  should  remain  immersed  up  to  its  neck  for  twenty  minutes.  It  is  nexl 
taken  oat,  adjusted  in*  the  centrifugal  machine,  and  revolved  for  four  minutes  At  I 
speed  of  1,100  to  1,200  revolutions  per  minute.  The  volume  occupied  by  the 
cipitate  is  finally  read  off  and  calculated  into  PjO... 

If  it  is  preferred  to  use  less  than  2o  c.c.  of  Che  soil  solution  for  precipit£ 
that  quantity  of  lluid  must  be  made  up  by  adding  the  requisite  amount  of  nitric 
It  is  necessary  that  the  nitric  acid  should  have  the  specific  gravity  specified,  and  that 
the  prescribed  volume  of  it  should  be  present ;  in  all  other  respects,  notably  the 
temperature  of  the  water-bath,  adherence  to  the  details  given  above  is  essential.    To 
show  the  accuracy  of  the  process,  Gully  gives  a  table  of  sixty-five  moorland  soi 
containing  from  0O3  to  0:3i3  per  cent,  of  P^O,  when  analysed  by  the  ordiniuy 
gravimetric  method,  the  measurement  figures  for  which  show  ma^Jmum  diitorenofll 
of  +0-009  and  -O-Ql  per  cent.;  and  he  points  out  that,  when  the  discrepancy  is 
larger,  the  fault  is  probably  due  to  the  gravimetric  process,  which  contains  greater 
poBsibilities  of  error  than  the  moditied  Giit;:  method.  F.  B.  L* 
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Dotermination  of  Phosphoric  Acid  as  Phospho-Molybdio  Anhydride.    A- 

Seyda.     {Chcm.  Ztit.,  1001.  xxv.,  759-76S.) — The  investigations  described  with  grsfti 

minuteness  in  this  lengthy  article  fall  into  three  divisions,  including  attempts  to 

simplify  the  Meineke-Woy  process  (Analyst,  18J.»7,  xxii.,  ii50  and  333>  for  determining 

phosphoric  acid  with  molybdenum  only,  a  study  of  the  effect  of  adding  citric  acid  M 

the  molybdate  reagent  in  order  to  obtain  a  precipitate  free  from  uncombined  molyl  ^' 

acid,  and  the  elaboration  of  a  method  of  converting  the  Wagner-Stutzer  combiiK 

molybdenum-magnesium  process  into  one  in  which  the  magncsian  jirecipitatioD 

avoided.     The  results  of  the  various  experiments  prove :  (1)  In  the  determination 

phosphoric  acid  as  ammonium  phospho-molybdate,  the  only  source  of  error  is 

contamination  of  the  precipitate  with  free  molybdio  acid — Woy's  idea  that  '*  alkali  . 

may  be  present  being  quite  incorrect.     (2)  Using  excess  of  molybdate  solution  oo( 

tamination  of  the  first  precipitate  with  molybdio  acid  cannot  be  avoided  with  absolul 

certainty — whence  it  follows  that   no   mere   agitation   process  can  be  oonsidof^ 

universally  applicable.     (3)  If  the  phosphoric  acid  is  only  precipitated  onoe,  stioiti 

contamination  is  most  likely  to  be  prevented  by  mechanically  agitating  (he  muto^ 

liquids  for  fifteen  minutes  at  the  atmospheric  temi>erature,  while  an  addition  of  30  e.e. 

of  10  per  cent  citric  acid  solution  to  the  whole  ia  advisable.     In  this  -Dti  i« 

present,  a  tomperature  of  20^  C  must  not  be  exceeded,  and  the  liquid  ni..:        iiitrred 

*  One  hundred  uit!  tAxty  gnuninot  nf  ammouium  molybdAto  Ai^^uU^  in  795  r.o.  of  cold  mlvr,  tfx) 
320  o,c  of  Oa^ft  amiuonU.  jwurwi  inl**  «  mixture  of  1.710  cc  ot  I  '1  (litric  uid  with  l.iOa  ilc.  i>I  w*t«. 
preventing  iw.V  »i*e  of  tenip«riktnrt:  by  oooctiknt  oixiling. 
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minutes  after  the  end  of  the  agitation.    In  the  absence  of  iron  the  temperatare 

Day  be  allowed  to  rise  to  30   C.     (1)  The  precipitate  is  best  puriiiod  from  molybdic 

eid  by  dissolying  it  in  ammonia,  adding  oO  to  100  c.c.  of  **  dilute  molybdate"  (see 

elow)  and  reprecipitating  hot  with  nitric  acid.     In  certain  ciroumstances  the  process 

purification  must  be  repeated  several  times ;  if  so,  the  strengths  and  volumes  of 

B  reagents  employed  must  be  kept  as  specified,    (5)  The  precipitate  can  be  filtered 

t,  and  washed  with  •*  washing  liquid"  at  GO'  or  SQ^'  C.    The  filtrate  and  washings 

uld  be  preserved  for  twenty-four  hours  to  note  any  imperfect  precipitation  of 

Offphoric  acid,     (fi)  The  precipitate  should  be  rinsed  down  from  the  sides  of  the 

Doch  crucible  as  it  creeps  up  with  9*5  per  cent,  atoohol.     (7)  The  yellow  precipitate 

only  to  be  considered  as  completely  converted  into  phospho-molybdic  anhydride 

sen  it  exhibits  a  uniform  black  and  crystalline  appearance  all  through. 

The  reagents  required  for  the  "  Wagner-Meineke-Woy  "  process  are  as  follows : 
a)  IVagner-Stutzer  Molyhdate:  100  grammes  of  ammonium  molybdate  are  dia- 
Ived  in  about  60(")  c.c.  of  warm  water  in  a  2-litre  flask ;  when  cool,  1  litre  of  1-19 
trie  acid  is  iutroduced.  and  to  the  clear  mixture  400  grammes  of  solid  ammonium 
trate  are  added  in  small  portions  at  a  time,  shaking  repeatedly.  The  liquid  is 
uted  to  the  mark,  kept  for  several  days  and  then  filtered.  So  prepared,  separation 
molybdic  acid  will  not  occur.  {\b)  Citric  Acid  Mohjhdate:  10  grammes  of  pow- 
ed  citric  acid  are  dissolved  in  1  litre  of  the  above  and  filtered  after  twenty-four 
rs.  This  reagent  is  much  more  permanent  than  the  foregoing.  (2)  Nitric  AcUi  : 
per  cent.,  specific  gravity  llo;  stored  in  a  bottle  with  a  rubber  cork  bearing  a 
cc.  pipette.  (3)  Ammon^.-  8  per  cent.,  specific  gravity  0'i)67 ;  stored  in  a  bottle 
th  a  10  c.c.  pipette.  (4)  l>ilute  Molybdat^i:  a  solution  containing  01  per  cent, 
ammonium  molybdate  and  10  per  cent,  of  ammonium  nitrate,  in  a  wash-bottle. 
WoAhin^  Liquid.'  5  per  cent,  ammonium  nitrate  and  1  per  cent,  nitric  acid. 
Alcohol:  05  per  cent,  in  a  wash-bottle. 

The  original  solutiou  in  which  phosphoric  acid  has  to  be  determined  is  pre- 
itated  with  the  molybdate  according  to  Wagner's  directions,  placing  the  beaker 
twenty  or  thirty  minutes  on  the  water-bath  and  then  letting  it  settle.  [It  would 
ar  that  60  C.  is  the  "  critical  temperature  "  for  the  deposition  of  molybdic  acid, 
kl  the  liquid  should  be  kept  below  that  point.  The  rule  applies  even  when  citric 
id  is  present,  as  that  reagent  loses  its  inhibitor}'  power  at  the  same  temperature.] 
lien  clear,  the  liquid  can  be  either  filtered  at  once,  or  safely  left  for  hours,  even 
omight.  The  precipitate  is  collected  on  a  paper,  well  washed  with  the  washing 
uid,  and  the  bulk  of  it  is  rinsed  into  a  wide  flat  beaker  with  the  dilute  molybdate 
atioD,  which  is  ready  in  a  wash-bottle.  The  residue  on  the  paper  is  then  dissolved 
allowing  10  c.c.  of  the  ammonia  to  nm  over  its  surface,  but  the  paper  is  preferably 
»t  perforated.  Finally  the  filter  is  washed  three  times  with  cold  dilute  molybdate. 
e  ammoDiacal  solution  should  be  quite  clear,  and  always  is  so,  as  if  the  molybdate 
agent  Is  properly  prepared  iron  is  never  thrown  down  with  the  yellow  precipitate. 
e  beaker  is  covered  with  a  glass,  placed  on  gauze,  heated  till  the  liquid  begins  to 
•11,  removed  from  the  flame,  and  20  c.c.  of  the  nitric  acid  are  added  boiling  hot. 
r  two  or  three  gentle  agitations  the  vessel  is  stood  on  the  water-hath  till  the 
otioQ  is  clear,  and  then  set  aside.    It  is  ready  for  filtration  in  tive  or  ten  minutes. 
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Filtrfttion  is  done  in  a  Gooch  crucible,  the  precipitate  being  collected  and  wiishe<3 
with  hot  washing  liquid.  Ignition  is  performed  in  a  modified  form  of  the  apparatus 
described  by  Woy.  P.  H.  L 


The  Examination  of  Bnamel  and  the  Fusibility  of  Sllloates.  E.  Koobs 
P.  Seyfort.  {Zeits.  f.  mujaw.  Chcm.,  1901,  719.) — The  authors  give  a  rule  lor 
calculating  from  their  composition  a  fusibility  coefficient  for  the  silicates  used  for 
euamelliug  iron.  The  ratio  of  the  number  of  molecules  of  almnina  to  the  number  of 
molecules  of  dux  is  divided  by  the  ratio  of  the  number  of  molecules  of  silica  to  the 
number  of  molecules  of  alumina.     Or,  expressing  the  rule  algebraically : 

T2  

'i=  ,4,  FK. 
l/a*4 

where  q  ==  function  of  fusibility. 
r=per  cent.  AljOg. 
A'-   „      „     SiOj. 

J''- sum  of  the  figures  obtained  by  dividing  the  percentage  of  fl 

other  (dojt)  constituents  each  by  its  molecular  weight. 

The  higher  the  function  q  is,  the  higher  is  the  melting-point  of  the  enamel. 

With  the  aid  of  this  formula  it  is  possible  to  calculate  the  addition  or  additioai 

which  must  be  made  to  raise  or  lower  the  function  to  any  required  extent.     Exampl 

are  given  of  a  number  of  actual  determinations  and  e.\periments.  A.  M. 


The  fiehaviour  of  Borax  when  Bistilled  with  Methyl  Aloohol.  £.  Folenski 
{Arb.  Kaiserl.  Genundheiif  liJOO,  xvii,,  564-6*3S;  through  Zeit.  fur  Unttrsuchufi^. 
NahT.  liiul  GcnussmitUl,  1901,  iv.,  801.) — When  borax  ia  distilled  with  meibi 
alcohol,  57  to  59  per  cent,  of  the  boric  acid  contained  in  the  borax  pass 
in  the  distillate ;  about  oO  per  cent,  cornea  over  readily,  the  remainder  alowl^ 
From  the  methyl  alcohol  remaining  in  the  distillation-tlaak,  sodium  metaborat^^* 
NaBOo  +  oCliaOil,  crystallizes  out.  It  was  found  that  on  fusion  1  molecule  of  bora^-  ^ 
would  drive  out  the  carbon  dioxide  from  3  molecules  of  sodium  carbonate. 
melt  obtained  by  fusing  together  1  molecule  of  borax  and  1  molecule  of  sodiui 
carbonate,  and  which  had  the  composition  of  sodium  metaborate,  when  dial 
with  methyl  alcohol,  gave  a  considerable  quantity  of  boric  acid  in  the  diatU 
Diatillatos  from  the  molts  containing  more  sodium  carbonate  were  free  from 
ftcid.  When  the  different  melts  were  dissolved  in  methyl  aloohol,  the  suhstaci 
NaBC  +  oClIjOH  always  separated  out.  Sodium  metaborate,  on  di8tillati< 
with  methyl  alcohol,  gives  off  boric  acid  until  the  residue  has  the  compoail 
Na  ^^13^0,-(  =  5Na^,0+ lli^O^).  This  residue  must  be  considered  as  a  mixture 
sodium  metaborate  and  soda.  The  latter  prevents  the  formation  of  boric  eatars^ 
and  the  possibility  of  distillation,  W.  P.  & 

Boterniination  of  Borlo  Acid.      H.  Liihrig.      (Phwm.  Centralh.,  1901.  slli* 
60-56;  through  Zeii,  Jilt  Unienuch.  Nalvr.  und  OefiuiwtiUel,  1901.  it-,  801,  80i>— 
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ne  author  confirms  the  aocaracy  of  Jdrgeneen's  method  for  the  estimation  of  boric 
B^d  (see  also  the  Analyst,  1900,  xxv.,  101,  102).  By  combining  Cladding's  method 
^th  that  of  Jorgensen's,  less  accurate  results  were  obtained  than  with  the  latter 
lone.  W.  P.  B. 


.      The  Quantitative  Determination  of  Ozone,     A.  Ladonburg  and  B.  Quasig. 

wer,  iietiUch.  chtm.  Ges.,  xxxiv.,  7,  nH4.) — It  was  recently  pointed  out  by  I^den- 

mrg  {BerkhtCj  xixiv.,  G31)  that  the  present  methods  for  the  estimation  of   ozone 

kfier  from  the  want  of  a  check,  and  are  consequently  unreliable.     It  was  also  shown 

DC.  cit.)  that  by  direct  weighing  of  the  ozone,  even  when  mixed  with  oxygen,  such  a 

keck  could  readily  be  obtained.     Evidently  this  method  itself  might  be  used  for  the 

timation  of  o^one,  but  it  is  not  generally  applicable,  as  it  demands  certain  oondi- 

ons  which  cannot  always  be  fulfilled  in  practice.     By  its  help,  however,  it  is  now 

lossible  to  determine  the  reliability  of  the  various  titrimetric  methods  in  common  use, 

pd  the  eKamiuation  of  the  potassium  iodide  method  forms  the  subject  of  ibe  present 

^r.     The  authors  reser\'e  to  themselves  the  right  to  examine  other  methods  in  the 

ime  way  later  on. 

In  the  potassium  iodide  method  it  is  usual  to  lead  the  gas  through  the  aqueous 
lution  of  the  salt  acidified  with  an  equivalent  amount  of  sulphuric  or  acetic  acid,  and 
9ute  the  liberated  iodine  with  sodium  thiosulphate  solution.  Proceeding  in  this 
ay,  the  authors  always  obtained  results  about  50  per  cent,  too  high,  and  consequently 
lopted  the  method  in  which  the  ozone  is  led  through  a  neutral  solution,  which  is 
dy  acidified  just  before  the  titration.  This  method  gives  very  accurate  results  and 
A  the  advantage  that  there  is  no  return  of  the  blue  colour,  which  always  occurs  in 
e  first  method  after  the  lapse  of  several  hours,  and  necessitates  the  addition  of  a 
rther  considerable  amount  of  sodium  thiosulphate.  This  result  is  quite  contrar)' 
that  found  by  Bruuck  (lierickte^  xxxiiL,  IH'io)  and  to  the  current  opinion.  The 
^h  results  obtained  by  the  first  method  may  be  due  to  a  catalytic  action  of  the 
one  on  the  oxygen  and  the  solution  of  potassium  iodide,  or  else  to  the  formation  of 
drogen  peroxide  during  the  reaction  according  to  the  equation — 

4O3  +  lOHI  +  H.,0  =  51,  +  H.Oa  +  6HjO -h  30«, 
lich  represents  the  quantities  found  almost  quantitatively. 

The  actual  determinations  were  carried  out  as  follows  :  Dry  oxygen  was  passed 
roogh  a  glass  bulb  of  a  capacity  of  nearly  A  litre,  provided  with  two  stopcocks, 
[til  the  weight  of  the  closed  bulb  remained  constant.  Ozone  was  then  passed 
cough  for  about  twenty  minutes,  and  the  bulb  again  weighed.  The  difference 
ween  the  two  weighings,  multiplied  by  3.  gives  the  weight  of  ozone  present.  The 
h  was  then  connected  to  two  wash-bottles  containing  potassium  iodide  solution, 
1  the  ozone  slowly  sucked  through  them  by  means  of  a  pump.  When  a  neutral 
btioD  of  potassium  iodide  was  employed,  only  a  trace  of  iodine  was  found  in  the 
lond  wash  bottle.  An  equivalent  quantity  of  sulphuric  acid  was  then  added,  and 
liberated  iodine  titrated  in  the  usual  way.  A.  G.  L. 
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On  the  Determination  of  Hydrogen  in  G&9  ICixtures.     Franoia  C.  PhilU] 
(.hturn.  Atncr.  Ch^.m.  Soc,  xxiii.j  8r)5.) — In  burning  a  mixture  of  hydrogen  and  oxypia' 
by  means  of  palladium  asbestos,  it  is  usual  to  beat  the  tube  containing  the  asbeiloij 

in  order  to  prevent  oon< 
densation  of  the  wat 
formed.  If  a  naked  flamr^ 
is  used  for  this  purpoM 
there  is  danger  of  huro- 
ing  hydrocarbons  with 
the  hydrogen.  In  tbe 
a  form  of  apptiratua  shown, 

the  heating  is  conreni- 
witly  effected  by  means  of  ixjiling  water  contained  in  the  cupshaped  vessel  l,  K 
18  centimetres  deep  and  12  centimetres  wide,  which  rests  on  three  aupnorta  nveted 
to  the  inside  of  the  brass  cylinder  a,  a,  open  at  both  ends,  30  centimetres  long  aod 
18  centimetres  wide,  the  rims  being  strengthened  by  wires.  One  of  the  supports  i£ 
shown  at  c.  The  cup  is  silvered  on  the  outside  and  the  cylinder  on  both  sides. 
The  polished  silver  surfaces  serve  to  prevent  radiation  of  the  heat  to  the  neighbouring 
gas-measuring  apparatus.  The  cup  is  heated  by  a  email  flame  placed  uademeat 
The  tube  containing  the  asbestos  has  a  total  length  of  70  centimetres  and  an  intern 
diameter  of  3  millimetres.  A.  O.  L. 


3g       I 
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Method  for  Preparing  Strictly  Teuth-lTormal,  Fifth-Normal,  etc.,  Hydro* 
chloric  or  Nitric  Acid.     Richard  R.  Meade.     (Jtmrn.  Arner.  Ckem.  Soc.,  xxiii.,  343i 
— The  author  has  applied  his  method  of  making  standard  sulphuric  acid  (Jout 
Artter,  Chem.  Soc,  xxiii.,  12)  to  the  preparation  of  standard  hydrochloric  and  Diti 
acid.     To  prepare  decinormal  hydrochloric  acid,  12*487  grammes  pure  crystallii 
copper  sulphate  are  dissolved  in  500  c.c.  of  water,  the  copper  is  precipitated  elect 
lytically,  and  tbe  solution  transferred   to  a   1-litre  graduated  flask.     A  solutic 
containing  exactly  12'21o  grammes  crystalli/ed  barium  chloride  is  then  added,  ai 
the  solution  made  up  to  the  mark  ;  after  adding  2-0  c.c.  of  water  to  make  up  for 
volume  occupied  by  the  precipitate,  the  whole  is  mixed,  allowed  to  settle,  and  tbe 
clear  liquid  siphoned  off  and  filtered  through  a  dry  filter. 

To  prepare  decinormal  nitric  acid,  13076  grammes  barium  nitrate  are  sub- 
stituted for  tbe  barium  chloride.  Solutions  prepared  in  this  way  were  found  to  bo 
of  exact  strength  and  free  from  barium,  but  contained  small  quantitioH  of  sulphni 
acid  <up  to  0*0320  gramme  per  Utre).  For  many  purposes  it  might  be  better  to 
a  small  excess  of  barium  salt  to  avoid  this.    (C/.  AKALYat,  xxri.,  61.)         A.  G.  L. 

Methods  of  Standardizing  Aoid  Solutions.    Cyril  G.  Hopkins.   (*/cmm.  A^ 
Chem,  Soc,  xxiii.,  727.) — The  object  of  the  investigatiou  was  to  find  tbe  most  exi 
method  of  standardizing  solutions  of  hydrochloric  or  sulphuric  aoid.     In  the  sil* 
chloride    method   used,    the    hydrochloric  aoid  was  precipitated  by  a  very  sli^l 
excess  only  of  silver  nitrate,  the  precipitate  filtered  on  a  Gooch  ornoible  and  drii 
at  130'  to  lOO'  C.    In  the  ammonium  sulphate  method  excess  of  ammonia  was  addi 
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salpburio  acid,  the  eolation  evaporated,  and  the  residue  dried  at  120°  C.  Both 
aethods  gave  excellent  results.  For  the  standard! /-Ation  by  means  of  sodintn, 
;ter  was  weighed  out  under  petroleum  in  a  weighing-bottle,  dissolved  in 
i,  and,  after  diluting  the  solution  with  water,  titrated  with  the  acid  solutions, 
phenolphthalein  as  indicator.  The  results  agreed  well  amongst  themselves, 
re  higher  than  those  obtained  by  the  Ei'St  two  methods,  owing,  probably,  to 
ties  in  the  sodium.  Incidentally  they  provided  a  means  of  comparing  these 
with  each  other,  and  showed  them  to  be  in  excellent  agreement.  The  borax 
1,  in  which  air-dried  crj'stallized  borax  is  titrated  with  the  hydrochloric  acid, 
limethyl  orange  as  indicator,  gave  values  which  showed  that  the  borax  lost 
^o  continued  exposure  to  the  air.  This  was  verified  by  exposing  the  salt  to 
:I  weighing  from  time  to  time.      Consequently  the  method  is  not  reliable. 

obtained  by  electrolysing  solutions  containing  known  weights  of  copper 
;e,  titrating  the  acid  liberated  with  sodium  hydrate  solution,  and  using  this 
dardize  the  hydrochloric  acid,  agreed  well  amongst  themselves,  but  still  were 
kriy  so  good  as  those  obtained  by  the  first  two  methods,  the  maximum  varia- 

the  results  found  in  the  copper  sulphate  method  being  0'04H  milligrammes 
I  1  c.c.  fiolntion,  in  the  silver  chloride  method  0*002  milligramme  HCl,  and 
ammonium  sulphate  method  0004  milligramme  H^80^  in  1  o.o.  solution 
ively.  Consequently  the  author  concludes  that  these  two  methods  are  by  far 
Bt  suitable  for  standard! /.ing  acid  solutions.  A.  G.  L. 


APPARATUS. 

I  a  Modified  Form  of  the  Ostwald  Burette- 
itor.  Allerton  S.  Cushman.  (Jovm.  Amer. 
Soc,  xxiii.,  484.)— In  this  calibrator  the  pipette 
scale  engraved  on  its  stem,  as  shown  in  the 
The  pipette  must  have  a  capacity  of  2  c.c. 
tie  mark  A  to  about  the  middle  of  the  scale, 
libration  is  made  starting  with  the  burette  filled 
zero  mark,  and  the  pipette  tilled  to  A.  The 
.0.  of  the  burette  are  delivered  into  the  pipette, 
ding  is  noted,  and  the  pipette  emptied  to  A ; 
t  2  c.c.  are  then  introduced,  and  the  operation 
tted  down  the  scale.  A  second  series  of  read- 
ly  be  taken,  starting  with  the  burette  filled  to 
,c.  mark.  Using  this  iuBtrument,  not  a  single 
tg  is  necessary  if  the  object  is  only  to  ascertain 
r  the  graduations  of  a  ^iven  burette  are  sulii- 
uniform  or  not.  and  if  absolute  corrections  are 
3   it  can  be  standardized  much   more  easily 


rdinary  form 


A.  G.  L. 
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Non-return  Valva  for  Water-Pumps.   Jj.  Wacker.    {Clwrwu 
Zeit,,  1901,  \xv.,  .j89.) — As  shown  by  the  diagram,  this  apparatas 
consists  of  a  glass  or  motal  ball-valve  riding  on  a  rubber  seal 
inside  a  metal  or  glass  casing.      When   the  pump  is  wor]ni 
properly,  the  valve  is  lifted  off  its  seat  by  the  auction  ;  but  sh( 
any  water  return,  the  ball  falls  and  retains  the  liquid  in  the  apper 
chamber,  whence  It  eventually  drops  into  the  lower  cylinder,  lo 
be  withdrawn  by  the  removal  of  the  cork  at  the  bottom. 

F.  H.  L, 


The    Engler-Ragosine  Vlft* 
cosimeter.    A.  Bagosine.  (HVt^n 
Zcii,,  1901.  xi!v.,  628.)— The  autbw 
has  modified  the  Engler  viscosi 
meter  in  one  or  two  particulart,  w 
as  to  render  that  instrument  more 
convenient  for  determinations  of 
viscosity   at    somewhat    eleviU«d 
teniperaturoB.     As  shown  by  the 
illustration,  the  oil -container  of 
the  apparatus  is  provided  with 
tigbtly-Stting  cover,  5  to  H  mil 
metres  thick,  and  composed  of  & 
material     which     conducts    heU, 
badly.     At  d  it  has  a  1  millimet 
opening  to  admit  air  into  the  eu 
The  central  rod  is  drilled  with 
transverse  hole,  through  which 
pin  c  is  passed  to  bold  the  rod  np 
while  oil  is   running  out ;  ^i  is  a 
^55;j!^(Cr,  circulating  coil  of  copper  tube,  aod 
'  ■  A  a  draw-olT  pipe  for  the  wai 
'     By  this  arrangomont  the  tem 
turtj  of  the  oil  will  not  fall  moi 
durmg  a  determination  of  viacoaity  at  50*  C.  F.  11.  T^ 


^ 


Modified  Ooooh  Crucible.     W.  C.  Heraeus.     {/Cn^,  j    iuhji-h:  C*i- 
922.) — The  crucible,  which  was  devised  by  Nuubauer,  has,  instead  of  a  i 
bottom,  a  piece  of  spongy  platinum,  so  that  no  asbestos  is  required.    Cooaeqi 
it  is  simple  to  use.  and  absolutely  constant  in  weight.    The  precipitate  U  aftei 
removed  by  treating  with  solvents.     The  modified  crucible  must  not  be  used 
barium  sulphate,  as  this  cannot  be  dissolved  out  of  the  pores  of  the  platioanu 

\    At 
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PoBcic  WATRTt  SrrrLiKS.  F.  E.  Tukneaibk  and  H.  L.  RusaELi/.  New  York; 
Jobn  Wiley  acd  Sons.  Price  5  dollars. 
This  book  is  primarily  coDcerned  with  ihe  engineering  side  of  tbe  question  of 
public  water  supplies,  but  it  necessarily  includes  a  consideration  of  tbe  quality  of  tbe 
water  obtained  and  supplied,  and  tbis  involves  a  chapter  on  the  criteria  provided  by 
chemical  and  bacteriological  methods  for  determining  tbe  purity  of  a  given  source. 
It  is  evident  that,  as  tbe  whole  section  touching  on  tbis  topic  occupies  less  than  100 
pages  in  a  book  of  utorc:  than  700,  nothing  elaborate  or  exhaustive  is  to  be  expected. 
But  what  thorn  is  is  sound,  plain,  and  sensible,  and,  though  not  hkely  to  be  new  or 
useful  to  the  water  analyst,  will  serve  to  guide  tbe  water  engineer  aright  in  the 
oomprehenbiou  and  interpretation  of  tbe  analyst's  results.  In  tbis  respect  tbe  work 
is  commendable.  B.  B.* 

A  Manual  op  Dktfrminativk  Baotekioloov.      Bv  Frederick  D.  Chester.     New 
York:  The  MacmiUan  Company.     UK)1.     Pp.  401.     Price  :?2G0. 

This  is  not  a  text-book  on  bacteriology,  but  a  work  intended  to  be  used  as  an 
analytical  key  to  the  numerous  recognised  races  of  bacteria,  which  has  been 
elaborated  by  the  author  with  the  praiseworthy  intention  of  lessening  the  dilficulties 
which  attend  the  identilication  of  these  organisms.  The  situation  with  regard  to  the 
snccessFnl  accomplishment  of  tbe  task  upon  which  tbe  author  has  ventured  is  one  of 
special  ditliculty,  for  not  only  is  the  number  of  recognised  forms  of  bacteria  to  be 
dealt  with  very  large  and  their  descriptions  widely  scattered^  but,  far  more  diilioolt 
than  this,  the  nature  of  many  so-called  **  species  "  of  bacteria  is  too  variable,  or  ill- 
debned,  to  admit  of  exact  description,  and  coosequently  of  accurate  identification. 
It  is  [K)88ible  to  overcome  the  first-mentioned  difhoulty  in  a  satisfactory  manner,  and 
tbe  author  has  accomplished  tbis  part  of  bis  task  at  tbe  expense  of  much  timn  and 
labour,  with  tbe  happy  result  that  his  book  contains  a  very  useful  description  of 
^ome  eight  hundred  organisms.  But  regarding  the  ill-defined  nature  of  many  80- 
called  species  of  bacteria,  it  i-s  impossible  for  any  method  of  identification  to  be  a 
cornplcU'  fluocess,  because  wo  have  not  at  our  disposal  at  present  the  requisite  know- 
ledge to  differentiato  accurately  numbers  of  different  forma  of  bacteria — in  fact,  it  is, 
jwrbaps,  questionable  how  far  we  can  accurately  use  the  term  "species"  in  oon- 
Dection  with  any  of  the  recognised  bacteria.  For  instance,  the  two  well-known 
organisms  B.  cod  coimnunii.  and  li.  ti/phonus  are  types  possessing  marked  character- 
istics by  which  they  may  be  readily  identified,  but  between  these  two  types  there  is 
a  chain  of  races  connecting  these  two  idoal  species,  whose  characteristics  are  so 
mdeEnite  that  they  cannot  with  certainty  be  classed  with  either.  It  is  not  the 
fault  of  the  book,  therefore,  if  it  does  not  solve  such  diiticulties  as  this,  for  it  is 
limited  by  our  present  want  of  knowledge.  But,  as  tbe  author  proposes  in  diOiculties 
such  as  tbe  one  mentioned,  it  is  possible  even  now  to  arrange  a  system  of  groups  in 
which  all  doubtful  organisms  may  he  placed,  even  if  they  cannot  be  further  identified 
ftt  present.  We  hold  that  the  science  of  bacteriology  with  regard  to  the  questions  of 
species  and  of  means  for  their  determination  must  lie  considered  as  occupying  ft 
tentative  position,  and  if   the  bouk  under  notice  is  viewed  in  this  light  we  have  no. 
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hesitation  in  recommending  it  as  a  most  useful  work.     We  have  tested  it  ourselvei, 
and  believe  that  if  it  is  used  carefully  it  fuldk  its  object  of  assisting  in  the  determine 
tiou  of  bacteria,  bo  far  as  they  can  be  determined,  in  a  very  successful  manner.    Bt 
hero  we  should  like  to  add  the  caution  that  it  is  essential  that  those  who  use 
book  should  be  well  prepared  by  previous  training  in  bactenological  methods,  for 
bacteriology  resembles  all  the  other  experimental  sciences  in  demanding  experienc« 
from  its  followers. 

In  general  arrangement  the  book  consists  of  two  short  chapters,  introducing  lb6 
author's  systematic  list  of  bacteriai,  which  occupies  the  rest  of  the  volume.     The 
first  chapter  treats  briefly  on  the  morphology  of  the  bacteria,  and  requires  no  sped 
remark ;   but  the  second  chapter,  ^bich  deals  mainly  with  conditions  of  growth, 
of  special  interest,  for  in  it  the  author  has  laid  down  the  standard  conditions  un^i 
which  bacteria  should  be  grown,  in  order  to  Btudy  their  oharaoteristicR  in  a  systemal 
manner. 

The  author's  list  of  bacteria  is  classitied  according  to  the  order  propo^d 
Migula.  It  may,  perhaps,  be  satisfactory  from  a  hotanical  point  of  view,  hut  wc 
not  oonaider  the  author  was  well  advised  to  follow  closely  auy  botanical  classifioatlol 
in  view  of  the  general  purpose  of  his  book,  which  is  to  assist  in  determining  spGcii 
and  not  in  classifying  them.  There  is  a  danger  under  such  circumstances 
simplicity  in  determination  may  have  to  be  sacrificed  at  times  to  the  less  impoi 
purposes  of  classiticatioD,  and  we  are  inclined  to  think  that  this  is  shown 
regard  to  the  organisms  classified  by  the  author  under  the  genus  Mycijbaci 
These  organisms,  as  a  genus,  are  diflicult  to  ditlerentiate  from  the  genus  Bac 
and  we  think  if  they  had  been  united  under  one  head  tt  would  have  slmplifii 
improved  the  author's  system  of  determination.  It  is  dcBirable,  also,  to  call  atteni 
to  another  point  in  the  book  which  is  confusing  to  the  reader  The  manner 
which  the  author's  classified  List  of  bacteria  is  introduced  on  page  'VO  ie  very  bat 
ohosen.  This  list  is  the  main  feature  of  the  book,  and  occupies  more  than  tl 
hundred  of  its  pages,  but  it  commences  in  the  middle  of  a  page,  wn'thout  any  specii 
heading  to  call  attention  Co  its  importance.  These  faults,  to  which  we  draw 
attention,  and  others  we  have  noticed,  are,  however,  of  minor  importance^  and 
not  seriously  impair  the  real  value  of  the  book,  which  we  confidently  recommend 
all  who  have  to  overcome  the  dilticulties  of  identifying  unknown  bacteria :  but, 
we  have  attempted  to  shovr  in  this  review,  the  book  must  not  be  expected  to  act 
guide  beyond  the  limits  of  our  imperfect  knowledge  concerning  the  Bp«icific  distil 
tions  of  these  micro-organisms,  and  it  can  only  be  used  with  advantage  by  those  wl 
are  skilled  in  bacteriological  methods.  A.  J.  B. 


EXAMINATION    UNDEK   THE   BUREAU  OF   MINES   AMENDMENT    X 

OF  BRITISH  COLUMBIA.  1899. 
Thk  half-yearly  examination  for  the  qualification  of  Provincial  .Xssayer,  which 
held  at  Victoria,  British  Columbia,  on  November  19.  1901.  and  the  four  Bubaei|ti 
days,  resulted  in  the  following  gentlemen  being  granted  licenses :  D.  A.  Ayres, 
N.  Colinson,  Victoria ;  W.  Stone  MarshoJl,  Duncans,  and  G.  U.  Corarie,  Van 
The   examiners  were :    W.   F.  Robertson,  provincial    mineralogist,    Ch 
T.  Rhymer  MarahaU,  D.Sc.  (Edin.).  of  Glasgow;  J.  Cuthbert  Welch,  F.C.B,, 
f'hemist  Canadian  Smelting  Works,  Trail  ;  and  H.  Carmiohael,  prorincial  mo&^, 
Secretary. 
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FEBRUARY.    1902. 


PROCEEDINGS   OF   THE    SOCIETY    OF   PUBLIC   ANALYSTS. 


annual  general  meeting  of  the  Society  was  held  on  Wednesday  evening, 
(DQary  22, 1902,  in  the  Chemical  Society's  Rooms,  Burlington  House.  The  President 
hr.  J.  AuoLSTus  VoKLCKEii)  occupied  the  chair. 

The  President  having  read  the  notice  convening  the  meeting,  the  minutes  of  the 
•Tious  annual  general  meeting,  held  on  February  5,  1901,  were  read  and  confirmed. 

Messrs.  B.  Kitto  iind  D.  Lloyd  Howard  were  appointed  scrutators  of  the  ballot- 
ipers  for  the  election  of  Otlicers  and  Council  for  1902. 

The  Hon.  Treasurer  (Mr.  K.  W.  Voelcker)  presented  his  annual  report  for  1901. 

Dr.  RiDiiAL  moved  that  tho  Hon.  Treasurer's  report  should  be  adopted,  and  that 
rote  of  thanks  should  be  accorded  to  the  Hon,  Treasurer  for  his  services  during  the 
vat  year. 

The  motion  was  seconded  by  Dr.  Schidrowitz,  and  carried  xmanimously. 

The  EIoN.  Tkeasureb,  having  responded,  proposed  a  vote  of  thanks  to  the 
liters  (Messrs.  L.  ludgeli  Boseley  and  Martin  Priest),  which  was  seconded  by 
r.  John  White,  and  unanimously  passi^d. 

Mr.  Hkhner  proposed  a  vote  of  thanks  to  the  President  and  Council  of  the 
lemical  Society  for  their  kindness  in  having  continued  to  allow  the  Society  of 
ablic  Analysts  to  use  their  rooms  at  Burlington  House  for  meeting  purposes  during 

past  year.     Dr.  Oykr  seconded  the  proposition,  which  was  carried  unanimously. 

The  President  then  delivered  his  annual  address. 

Dr.  Dykr  proposed  a  vote  of  thanks  to  the  President  for  his  address,  coupled 
[th  a  request  that  he  would  allow  the  address  to  be  printed  in  the  Society's 
roceodinge.  Tho  proposition  was  seconded  by  Mr.  H.  Dbooi*  Ricbsiono,  and  was 
med  unanimously. 

The  President  having  responded,  &  vote  of  thanks  to  the  Hou.  Secretaries  for 
eir  services  during  the  past  year  was  proposed  by  Mr.  Jenkins,  seconded  by 
r.  Ki'fTO,  and  carried  unanimously. 

Mr.  BnvAN*  (Hon.  Secretary)  having  acknowledged  the  vote  of  thanks, 

The  Pbesident  announced  that  the  scrutators  had  reported  that  the  OfHcers  and 
yuncil  for  l!Hj2  had  been  duly  elected,  in  accordance  with  the  nominations  made  by 

Council  in  December,  190i. 

Mr.  Bevas  then  read  the  following  list  of  Officers  and  Connoil  elected  for  1902: 

Prtsidr,nt.S.  Augustus  Voelcker,  M.A..  B.Sc,  Ph.D. 
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PaU'Presuhnts.—yi.    A.   Adams,   F.R.C.S..   Alfred   H.   Allen.    Sir  Charles 
Cameron,  C.B..  M.D..   F.B.C.S..   A.   Dupre,  Ph.D.,   I'.RS..  Bernard   Dyer.  D. 
W.   W.  Fisher.    M.A.,   Otto  Hehner,   Alfred  Hill,  M.D..  J.   Muter,  Ph.D.,  Th< 
Stevenson,  M.D.,  F.R.C.P. 

Vice-PresidenU. — Wm.  Chattaway,  Henry  Lefifmann,  M.A.,  M.D.,  Francis  Button, 

Hon,  Treasurer.— E.  W.  Voelcker,  A.R.S.M.  H 

Hon.  Secretaries. — Edward  J.  Bevan,  Alfred  C.  Chapman.  ^^ 

Other  Members  of  Couficil. — Julian  L.  Baker,  Bertram  Blount,  Lawrence  Briantj    - 

W.  J.  Dibdin,  Arthur  K.  Ekins, Thomas  Fairley,  R.  H.  Uarland,  JamcB  Hendrick,  B.Sc^M 

.Tulius  Lewkowitscb,  M.A.,  Ph.D.,  W.  F.  Lowe,  Clarence  A.  Seyler,  B  So..  W.  CoUip^l 

wood  Williams,  B.Sc. 

The  proceedings  then  terminated.  J 


The  monthly  meeting  of  the  Society  was  held  in  the  Chemical  Society's  Room* 
on  Wednesday  evening,  January  22,  immediately  following  the  annual  geoerftl 
meeting.     The  President  (Dr.  J.  Augustus  Voelcker)  occupied  the  chair. 

The  minutes  of  the  previous  monthly  meeting  were  read  and  confirmed. 

A  certificate  of  proposal  for  election  to  membership  iu   favour  of  Dr.    L. 
Thome,  F.I.C.,  was  read  for  the  second  time;  and  a  certificate  in  favour  of   T)t 
J.  J.  L.  van  Hijn,  Consulting  and  Analytical  Chemist.  Director  of  the  Hoyal  Agriotil 
tural  Experimental  Station,  Maastricht,  HoUaod,  was  read  for  the  first  time. 

Messrs.  Horatio  Ballantyne,  M.  Hunter,  M.A.,  K.  A.  Lewis,  Frederick  J.  Llo 
Albert  E.  Parkes,  and  Thomas  Tickle,  B.Sc.,  were  elected  members  of  the  Society. 

The  following  papers  were  read:  "Note  on  Reichard's  'Silver'  Method 
the  Determination  of  Morphine  in  Opiutn,"  by  Philip  Schidrowitz,  Ph.D. ;  "  Note  od 
a  Sample  of  Cofiee  containiug  Starch,"  by  Cecil  H.  Cribb,  B.Sc.  ;  "  Note  on  a  Swnpli] 
of  Artificial  Coffee  Beans,"  by  Cecil  H.  Cribb,  B.So. ;  and  a  "Note  on  Spurioiw 
Cream  of  Tartar,"  by  John  White. 


stil- 


^^  THE   MANNITIC  FERMENTATION   OF  WINE. 

By  Phii-tp  Sf^HiDRowiTZ,  Ph.D. 

{Bead  at  the  Meeting,  Decofnber  11,  1901.) 

Gaton  and  Dubourg  (Ann.  de  VInsi.  Pasteur,  xv.,  627-5C9)  have  recently  puMitbecEj 
a  paper  on  the  "Mannitol  Ferment."  describing  the  properties  of  this  micro-organiflQi* 
and  more  particularly  the  changes  produced  by  it  in  various  sugars  and  alli^' 
compounds.*'     The  paper  alluded  to  records  the  continuation  of  the  work  pabUsha^ 

*  Thn  final  pnrft|:niph  of  an  Abatraot  o(  ii«you  miil  UuU)iir}f  a  paper  whicli  npftvared  in  Uia  CAw^j 
Cf»fr„/fJ.,tf  UiOl,  li.  [10],  1548,  re»dii  m  follow*:  "  II  u  »i.i»rt:nt  fruin  th.  .l.-.'.i<.t;,,n  .>\.,.  ..i  iK* 
mikii  nt  llwt  it  tiftiinot  1»»?  ih*>  cuitnf  of  * •[cktt«uu'»    in  win**,"     T  - 

H  \>:  I  irftt«   nito)  /rtfin  ihf   (irrjiian  m  il  appeju^  tn   tlic  Joitntai 

Initu^iijf,  li^ul,  [K  1010).     1  WM  *o  «ur])H«(<l  nt  thu  iiaN'TnoTit  thai  I  cou«ull*-«l    lUv 
p»fwr,  »ud  found  that  what  the  ftnthnn  Actuftlly  wt  ii:  *'Thc  itstiIU  which  we  bftvt< 
work  hnvv  wiiltraiet]  otir  prvvtoiM  •tudica,  inasmoch  m  thvj  tend  Ui  pn^ve  lh»t-  the  nun 
diutinct  from  tbu  '  rvnuvnl  dc  la  U>unic'*nd  tlie  tiilUTQtiwi  uauting  fvmivut,  uid  that  tfit 
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same  authors  in  1894  (/or.  ci7.,  viii..  109).  In  view  of  the  renewed  interest 
hicb  has  been  aroused  in  regard  to  this  subject,  and  also  of  the  fact  that  the 
iblisbed  analytical  data  in  connection  with  the  sickness  caused  in  wiues  by  the 
lannitol  micro- organiem  is  by  no  means  of  an  exhaustive  nature,  T  believe  that  it 
lay  be  of  interest  to  the  Society  to  give  a  brief  account  of  my  experience  in 
yh  direction,  more  especially  as  I  have  been  able  to  make  some  observations  which 
*ve  not  previously  been  noticed. 

The  mannitic  sickness  of  wine  was  practically  unknown,  or,  rather,  unrecog- 
ised,  until  1899.  although  it  is  probable  that,  under  favourable  conditions,  it  has 
Scurred  since  the  days  when  wine  was  first  manufactured.  The  mannitic  disease 
raa  first  noticed  in  Algerian  wines  ;  in  the  first  instance  in  fig,  and  later  in  grape 
ioM.  P.  Carles  (Goijyjf.  liend,,  1H91,  cxii.,  811)  believed  thai  the  presence  of 
Caaonitol  in  Algerian  grope-wines  was  due  to  their  having  been  adulterated  with 
ig-wine,  which  latter  usually  contains  a  considerable  quantity  (0-6  to  0*8  per  cent.) 
f  this  substance;  but  subsequent  investigations  by  M'^ou  (Journ.  Pharfti.  Chhi. 
»],  1893,  xxviii.,  103)  and  Lebanneur  {Eepert.  Pharvi.,  1893,  xlix.,  10)  and  others 
iroved  that  it  undoubtedly  occurred  in  genuine  Algerian  wines.     Very  shortly  after- 

ards  (1892)  the  fact  that  the  mannitic  disease  may  also,  under  certain  conditions, 
ttack  French  wines,  was  demonstrated  in  a  forcible  and  unpleasant  manner. 

The  mannitic  fermentation  of  wine  is  caused  by  a  distinctive  bacillus.     For  a 
iption  of  this  organism,  its  habits  and  properties,  reference  must  be  made  to 
^^Besearcbes  of  Gayon  and  Dubourg  (loc.  cit.),  but  it  may  be  said  here  that  Roos 

oum.  fie  Pharm,  et  de  Ckim.,  xxvii.,  405)  apparently  first  noticed  that  the  con- 
"ersion  of  saccharine  matter  into  mannitol  could  be  brought  about  by  micro- 
rganisms  found  in  mannitic  wines.  Gayon  and  Dubourg  (1894,  loc.  c«/.)  subse- 
oently  isolated  the  specific  mannitol  bacterium,  which,  morphologically,  forms  very 
hort  rodlets,  showing  a  pronounced  tendency  to  grow  together  in  small  packets, 
"hey  also  described  the  morphological  and  other  differences  between  this  ferment 

id  those  causing  other  wine-sicknesses  (bitterness,  "  tourne,"  etc.).     In  their  latest 

per  the  chemists  named  have  proved  that  of  all  the  sugars  and  allied  substances 
lentoscs,  alcohols)  Is^vulose  alone  is  capable  of  being  converted  into  mannitol.  This 
OQversion  is  accompanied  by  the  formation  of  Klycerin,  fixed  and  volatile  acids 
ihieHy  lactic  and  acetic  acids),  and  carbonic  acid,  but  no  othylic  alcohol  is  pro- 
Doed.     Glucose  and  other  sugars  are  converted  into  alcohol,  acids,  glycerin,  etc., 

e  proportion  of  fixed  and  volatile  acids,  however,  being  considerably  higher  than 

the  case   in  normal  alcoholic  fermentations.      The  Bacillus  gumrnosns   of   Happ 

"HtSBrt.t   Basle,    1893),   which   produces    "Alimy"  fermentations,    and.    inter  alia, 

annitol.  appeal's  to  be  distinct  from  the  micro-organism  of  Gayon  and  Dubourg, 
nd  this   applies   also   to   the  bacteria  described  by   Lahorde   {Anju  de  la  Brass., 
8,  337> 

In  wine  the  disease  develops  during  the  primary-  fermentation,  and  the  con- 
[tions  favourable,  or,  rather,  necessai'y,  for  its  appearaucej  are  a  high  temperature 


U  iu  tn'fiM  are.  different  from  thotf  prodvctil  by  the  hno  other  *»r^-w«*v*"  (the  iiaKw  are  mine).     It 

r>  Ui  tw  dt-siiTtbl^  tu  call  RttcbtiuD  to  this  error  iu  tnin»>latidD  ioiiiewbat  promiDently,  lut  ituiightln* 
of  coiuidtirMblii  luuapprchennoD,  and  might  poauUy  have  iienuutt  roeults. 
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and  a  lack  of  acidity  in  the  grapes.  The  optimum  temperature  for  the  formation 
mannitol  from  laevulose  (Gayon  and  Dubourg,  1901,  loc.  cit.)  is  35"  C.  and  this  l:ga:«r-e 
is  ID  accordance  with  practical  experience,  which  has  shown  that  if  the  temperatu:xre 
of  the  fermenting  voeRels  is  kept  under  36'^  to  37*^'  there  is  little  danger  of  mannit  ^c 
infection.  The  practical  results  of  mannitlc  fermentation  in  wine  are  that  a  part  ^C3f 
the  laevulose  of  the  must  becomes  converted  into  mannitol  instead  of  into  elhyL:^^ 
alcohol,  and  this  is  accompanied  with  the  formation  of  an  excessive  amount  of  aci^Sft 
(principally  lactic  and  acetic).  The  wine  acquires  an  unpleasant  sour-sweet  tasU^Bi 
tmains  persistently   turbid,   and,  if   the  malady  acquires  a  firm   bold   and  is  n^^t 

r"«h6cked  in  good  time,  it  is  rendered  quite  unsaleable. 

The  quantity  of  mannitol  that  will  form  naturally  in  a  solution  of  Isevalo^^^* 
ider  favourable  conditions  is  (according  to  Gayon  and  Dubourg),  rougbl^^gi 
grammes  per  litre.  If  the  acid  produced  bo  neutrali?:ed  with  chalk,  as  much  ^^-^ 
200  grammes  per  litre  may  be  obtained.  In  wine  the  maximum  obseiTed  is  aboc^t 
30  grammes  per  litre.  Gayon  and  Dubourg  (394,  loc.  cil.)  describe  an  Algerian  wii^  e 
with  31'46  and  a  Spanish  wine  with  23-50  grammes  per  litre,  but  the  highest  figurr^ 
for  a  French  wine  (red)  that  I  have  been  able  to  find  is  12-36  grammes  per  Hi 
The  figure  relating  to  wine  No.  2  (see  table)— namely,  10-2(i  grammes  per  litre— ii 
to  the  best  of  my  knowledge,  the  next  highest  on  record  for  a  claret.  Mannitol.  i^ 
present  in  moderate  quantities,  is  of  itself  not  harmful  from  a  commercial  point  o/ 
view.*  It  becomes  a  danger,  however,  if  it  is  associated  with  any  constderdbl' 
quantity  of  unfermcnted  sugar,  with  an  excess  of  volatile  acid  and  u  large  number 
of  bacteria.  Thus  wines  Nos.  6  to  6  all  contained  a  fair  amount  of  manaitoU 
but  very  little  sugar  or  volatile  acid  ;  they  obviously  had  been  siok,  but  recovorod. 
and  at  the  time  of  analysis  were  quite  sound.  On  the  other  hand,  Nos.  3  to  *5  ooo- 
taiued  Uttle  mannitol,  but  the  high  sugar  and  volatile  acid  in  these  samples  were 
danger-signals   which   were    corroborated    by   the   microscopical   examination    ani3 

(general  pkysical  condition  of  the  wines.  The  chief  danger  (that  is,  in  wines  whtoh 
are  not  already  hopeless,  such  as  I  and  2)  is  the  presence  of  unfermented  sugar,  Ki 
this  will  probably  lead  to  a  continuation  of  mannitio  fermentation,  together  with  its 
attendant  evils.     It  is,  however,  not  certain  that  the  niischief  will  stop  when  the 

jWhole  of  the  sugar  has  fermented,  for  TV-glion   (Cenlralbiott  /.  Bakter.  [2],  iv.,  73) 
itates  that  under  certain  conditions  the  mannitic  bacteria  will  convert  alcohol  into 
acetic  aoid ;  but  this  cei*tainly  requires  further  confirmation.      In  any  oaee  it  ilr| 
advisable  to  make  a  microscopical  examination  of  all  suspected  samples,  and  tbit 


*  It  hw  hittiertti  been  uiuvcntally  huM  that  thtr  mannitol  fntind  iu  wine  nndert^oc*  no  farther  ch«a(ek 
And  reiiukiuK  preiM>nt  »«  mich  :  t>ut  lit  thi«  itmnection  it  nmy  b«  W(*II  tii  rcincnibur  that  a  oaintjor  uf 
orgAofsDiM  ATti  knrtwn  which  pr«>dnct5  either*  a  nii^ilt^ed  AlcohMic  fermontation  in  uuuinit<>l.  convurt  it  into 
[iDAnninK;,  nr  rrctrnvert  it  Jntti  liifVu])«B.  It  ««enm  ciinocivablc  that  •n'^h  rtr^itniams  mi-fltf  Uf  prv^iMnt  tp  » 
[lluiDnitic  winf^,  nnd  prr>diicr  iiltcrint  chait^*^  in  thi'  MkinK.     Th'  -  IhAt  may  ^. 

[oonnoctiun  ar< :  («,  R  e/ArtrWiV»r.  »nd  /V.  tihititio-.-nfriwr**-"  ',  Aun.  *h  i 

'«53  ;  Frankltnd   and    Krow.  J(/h/t».  CAr   ■     <         '»J'"    '.'•»    r^ni   i  «...iid  AtiH    •■ 

'Tbt^  latter  (Ninvertfl  Dumnitul  int*^  ale  ti  ;ici.l,  mid  «u)Tiir 

[tniich  ihn  KAfiiL*  Action  rxi-rpt  that  nti  ►•!       i  .      '     ''*  '\V  it :  ('0  Ii 

iMAfTt'j  IwhtMrir^    ]>!li&),   iicotnlittg   to   Hag'.T,   cimvoito   mnnnit»l   into  In-vulu-^ 
jillti*.  H-hii'h  hiM  thtf  AJiinr  nHiuD  m  B.  j-yhnitm  (Vtac<-nt  and  Dclachan&l.  '  • 
And  id)  a  mipTO-urg»niMi)  described  by  Pi»rt'  {Ann.  itt  VJn»t.  PaMrur,  18Ub,  lii.,  6uJ,  wUidi  iioilar 
conditiouK  citiivcrta  mannitol  into  manximv. 
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as  a  rule  fiirnisbes  sufficient  indioatiou  as  to  the  Hkelibood  of  any  further  ba«teriKl 
mischief. 

In  view  of  the  researches  of  Gayon  and  Dubourg  {he.  cit,),  of  Carles  {loe 
and  Feuille  Viniale  de  la  G-iromle,  1895,  and  1896.  x.,  12),  of  .J6gou,  of  Lebanne 
{loc.  cit.)t  of  Booe  (Jimm.  de  Pharjn.  et  de  Chim.  [5],  xxviL»  405,  and   Mt'moires  d€ 
Soc.  Phys.  et  Natur.  de  Bordeatix,  Jnlj  28,  1892,  iv.,  3),  there  is  little  doubt  that 
under  ordinary  cirouinstances  the  niannitic  fermentation  of  wine  produces  not  on 
a  very  high  total  acidity,  hut  also  an  excess  of  volatile  acid,  the  latter  formiu 
roughly,  one-third  to  one-half  of  the  whole.     That  there  are  exceptions  to  this  rol 
however,  is  evidenced  by  the  figures  relating  to  wines  Nos.  1  and  2,  in  which,  alth 
the  total  acid  is  high,  the  volatile  acid  is  not  above  the  normal.      I  have  not 
able  to  find  any  other  cases  of  this  kind  recorded  in  the  literature  on  the  subj 
On  the  other  hand.  In  Nos.  3  to  5  tbe  figures  for  the  total  acid  are  not  particular] 
high,  and  the  volatile  acid  in  each  case  is  excessive. 

Analytical  Methods. — The  best  qualitatiie  test  for  mannitol  in  wine  is  undoubtedly 
that  recommended  by  Gayon  and  Dubourg  {loc,  cit.).  which  consists  in  allowing  a 
few  c.c.  of  the  wine  to  evaporate  on  a  watch-glass  at  a  low  temperature,  and,  after  a 
time  (twenty-four  hours  as  a  rule  sutlice).  examining  the  residue  under  the  microscope. 
If  mannitol  is  present  (1  gramme  per  litre  and  upwards)  extremely  characteristic 
fine  silky  needles  will  be  observed.  It  is  best,  however,  to  decolorize  the  wine  first 
by  means  of  basic  load  acetate  solution,  or,  better  still,  by  shaking  with  a  litt^H 
powdered  yellow  oxide  of  mercury.  i^unnUtativc  methods  have  been  devised  by  Jego^B 
(Journ.  PfuimL  Chim.  [6],  1893.  xxviii..  103).  by  Carles  {Cofnpt.  Bend.,  1891,  cxLL. 
811),  and  by  Gayon  and  Dubourg  (loc.  cit.).  Of  these  the  first  is,  in  my  opinioi 
rather  too  complicated,  and  the  second  not  very  accurate.  Gayon  and  Dubourg 
process  is  fairly  simple,  gives  good  results,  and,  as  far  as  my  experience  goes, 
certainly  preferable  to  the  others.  In  my  laboratory  it  is  carried  out  as  followsl 
oO  c.c.  of  the  wine  arc  evaporated  un  the  water-bath  to  a  syrup  (adding  2-8  grammi 
of  sand),  and  then  allowed  to  stand  for  two  or  three  days  in  a  cool  place.  At 
end  of  this  time  the  maunitol  will  have  crystaUized  out.  One  hundred  c.c. 
86  per  cent,  alcohol,  saturated  at  the  room  temperature  with  mannitol,  arc 
gradually  added,  stirring  vigorously  meanwhile,  and  the  whole  mass  then  transfoi 
to  a  filter,  on  which  it  is  allowed  to  drain  for  two  hours.  Thereupon  tbe  filter  is  extract 
in  a  eoxhlet  for  one  hour  with  100  c.c,  of  H5  per  cent,  alcohol,  four-fifths  of  t] 
alcohol  are  distilled  off,  a  little  animal  charcoal  is  added  to  decolorize,  the  whole 
filtered,  and  then  washed  twice  with  about  50  c.c.  of  hot  8o  per  cent,  alcohol  Tl 
filtrato  is  evaporated  at  tiO^,  and  the  residue,  which  is  practically  pure  manail 
weighed  as  such.  If  any  considerable  «|uantity  of  sugar  is  prusent  in  the  wino  ii 
best  to  ferment  this  out  before  estimating  the  mannitol.  From  a  fairly  large  nuinl 
of  mannitic  wines  examined  by  tbe  author,  the  analyses  referring  to  some  ohi 
istic  samples  have  been  selected,  and  are  given  in  the  table.  Tbey  are  arrat 
four  groups — A.  H,  C»  D — and  for  the  sake  of  comparison  analyses  of  wines  fj 
same  chateaux^  but  of  normal  vintage,  are  added  to  groups  A  and  B.  The  hemdU 
to  the  table  suthcieotly  exj>lain  thu  naturr  of  the  wines,  but  I  <<  ~  ;hai  tho^ 

woro  all  clarets,   and,   with  the  exception  of  Nos.  ij  to  H,  of  «*  i  •  ^rowtl 
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IT06.  6  to  8  were  also  wiDes  from  the  Gironde,  but  of  unknown  growth.  Nos,  9  and  10 
represent  two  wiuea  which  must  be  clasfied  amongst  the  finest  clarets  of  the  last 
fifty  years. 

^Vith  regard  to  Group  A,  I   have  already  alluded  to  the  remarkable  lack  of 
volatile  acid,  and  the  comparatively  low  sugar,  but,  in  addition,  I  may  draw  attention 
to  the  specific  gravity,  which  is  above   1*000 — a  most  unusual  thing,  but  readily 
explained  by  the  extremely  high  extract  which,  in  its  turn^  is  of  course  due  to  the 
large  proportion  of  mannitol.     These  wines  were  analysed  some  ten  or  eleven  months 
after  the  vintage,  and  were  then  in  a  hopeless  condition.     It  seems  likely  that  if 
they  hod  been  examined  immediately  after  the  main  fermentation  they  might  have 
been  saved.     With  regard  to  the  wines  in  Group  B,  they  were  undoubtedly  mannibic, 
notwithstanding  the  very  moderate  percentage  of  mannitol.     The  figures  appear  to 
lend  point  to  the  question  raised  above  (see  note,  p.  44)  concerning  the  possibility  d 
of  a  transformation  of  mannitol  into  ulterior  products.     These  wines  might  have! 
been  safeguarded  against  any  further  formation  of  mannitol  by  pasteurization,  but,  in 
view  of  the  high  sugar  and  volatile  acid,  it  is  doubtful  whether,  at  the  best,  they  J 
would  be  tialeable  or  capable  of  standing  bottling.     The  wines  in  Group  C,  although 
containing  from  1*5  to  So  grammes  per  litre  of  mannitol,  were  quite  sound,  and  it  is 
evident  that  they  had  been  attacked  by  the  mannitol  bacteria,  but,  either  as  a  resulfei 
of  careful  handling  (cooling  during  fermentation,  pasteurizing,  and  so  on),  or  somei 
fortuitous  circumstance,  such  as  a  fall  of  teniperature,  or  a  particularly  vigorous  yeast, 
they  had  recovered. 

To  guard  against  the  danger  of  mannitic  fermentation,  the  use  of  overripe 
grapes — which  lack  acid — should  be  avoided  when  possible,  but  if  this  is  inexpedient 
it  may  be  practicable  to  raise  the  acidity  of  the  must  by  judicious  blending,  or  by  an 
addition  of  1  to  3  grammes  of  tartaric  acid  per  litre  of  must,  which  is,  in  my  opinion, 
both  legitimate  and  likely  to  h9.ve  the  desired  e£fect.  Further,  appliances  for  attem- 
perating  the  cuve  duriug  hot  seasons  should  be  at  hand  whenever  there  is  an 
adequate  water-supply,  and  if  the  expense  is  not  beyond  the  means  of  the  proprietor 
Unfortunately  these  conditions  are  not  always  attainable.  If  the  wine  is  not  quite 
hopeless  after  the  main  fermentation  is  well  over,  immediate  pasteurization  will 
prove  an  ofBcient  safeguard  in  most  cases,  but  i^he  operation  must  (when  the  wine  is 
very  young)  be  accompanied  by  a  subsequent  treatment  with  a  culture  yeast,  otherwise 
the  wine  will  not  develop. 

DlBCUBSION. 

Mr.  Chapman  said  that  in  all  the  earUer  statements  it  was  maintained  that 
mannitol  was  formed  in  considerable  quantities  when  organic  hquids  became  ropy, 
and  that  some  distinct  connection  existed  between  the  two  phenomena.  Certainly 
in  the  case  of  &ugar  solutions  which  had  become  viscous  very  appreciable  amounts  of 
mannitol  were  formed,  and  there  apj>earcd  to  be  some  close  relationship  between  the 
bacteria  responsible  for  the  two  changes.  That  being  so,  he  would  like  to  ask 
Dr.  Sohidrowit^  whether,  so  far  as  he  knew,  any  such  connection  had  been  observed 
in  the  fermentation  of  wine  ;  thai  is  to  say,  whether  wines  in  which  mannitol  had 
been  formed  to  a  considerable  extent  also  showed,  as  a  rule,  any  tendency  to  become 
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ropy.  Dr.  Schidrowitz  had  stated  on  the  authority  of  a  good  many  Continental 
observers  that  high  temperatures  and  lack  of  acidity  were  conditions  favouring^  the 
mannitic  fermentation,  and  there  seemed  to  be  very  little  doubt  that  the  former 
certainly  did  constitute  a  predisposing  cau8&  On  the  other  hand,  he  (Mr.  Chapman) 
had  seen  statements  to  the  effect  that  in  the  fermentation  of  wine  mannitol  was 
frequently  formed  in  quantity  when  the  fermentation  had  experienced  a  serious 
check.  The  production  of  mannitol  had  also  been  stated  by  Feglion  to  be  an 
anaerobic  phenomenon,  acetic  acid  being  apparently  formed  in  its  place  when  the 
organism  was  grown  under  aerobic  conditions. 

Mr.  Henby  Symons  (Totnes)  said  that  he  had  often  found  difficulties  to  arise  in 
the  case  of  cider  from  a  deficiency  of  acid.  The  acid  was  a  natural  preservative,  and 
a  certain  proportion  appeared  to  be  necessary. 

Dr.  ScHiDBOWiTz  thought  it  was  settled  that  the  mannitic  bacilli  which  oansed 
ropiness  in  sugar  solutions  were  quite  distinct  from  the  mannitic  bacillus  of  wine. 
The  point  was  that  the  latter  did  not  produce  ropiness  in  wine.  It  was  different 
from  Laborde's  bacillus ;  and  from  what  could  be  gathered  from  the  literature  on  the 
subject  of  Happ's  bacillus,  he  had  come  to  the  conclusion  that  they  were  entirely 
different.  He  had  never  observed  anything  approaching  ropiness  in  wine  as  the 
result  of  the  action  of  the  mannitic  bacillus.  He  thought  that  the  mannitic  bacillus 
was  not  a  facultative  anaerobe,  but  an  anaerobe  proper,  and  that  when  surface  action 
occurred  it  must  be  due  to  an  entirely  different  bacillus. 


ADDENDUM. 

Analyst,  xxvL,  p.  264. — The  results  in  Mr.  Richmond's  paper  are  expressed  in  parts 
per  100,000. 


REPORT  OF  THE  CONJOINT  COMMITTEE  ON  THE  DETECTION 
AND  APPROXIMATE  ESTIMATION  OF  MINUTE  QUANTITIES  OF 
ARSENIC  IN  BEER,  BREWING  MATERIALS,  FOOD-STUFFS  AND 
FUELS. 

The  joint  committee  of  the  Society  of  Chemical  Industry,  and  of  the  Society  of 
Public  Analysts,  appointed  in  March,  1901,  and  consisting  of :  Messrs.  Otto  Hehner 
(Chairman),  Alfred  H.  Allen,  Alfred  C.  Chapman,  C.  Estcourt,  David  Howard. 
Arthur  R.  Ling,*  Drs.  Rudolph  Messel,  and  Leonard  T.  Thome,  report  as  follows : 

After  an  examination  of  various  methods,  the  committee  recommend  that  of 
Marsh-Berzelius. 

Materials  Required. 

Hydrochloric  Acid. — The  purest  hydrochloric  acid  obtainable  is  very  rarely  free 
from  arsenic.  To  the  '*  pure  "  acid,  as  purchased  for  analysis,  diluted  with  distilled 
water  to  a  speci^c  gravity  of  110,  sufficient  bromine  is  added  to  colour  it  strongly 

*  Mr.  Ling  also  acted  as  secretary. 
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yellow  (about  5  c.c.  per  litre) ;  sulphurous  acid,  either  gafleoua  or  in  aqueous  solution, 
is  then  added  in  ea:cess,  aod  the  mixture  is  allowed  to  stand  for  at  least  twelve  hours. 
Or  hydrobromic  aoid  and  sulphurous  acid  may  be  used.  The  acid  is  thou  boiled  till 
about  one-fifth  has  evaporated,  and  the  residue  can  either  be  used  direct,  or  may  be 
distilled,  the  whole  of  the  arsenic  having  volatilized  with  the  6rst  portion. 

Snlphunc  Acid. — This  is  more  frequently  obtainable  arsenic-free  than  hydro- 
chloric acid.  If  not  procurable,  to  about  half  a  litre  of  sulphuric  acid,  ^'pure  for 
analysis,"  a  few  grammes  of  sodium  chloride  are  added  and  the  mixture  distilled 
from  a  non-tubulated  glass  retort,  the  first  portion  of  about  50  c.c.  being  rejected. 
For  the  purpose  of  the  test  to  bo  described,  one  volume  of  the  distilled  acid  is  diluted 
with  four  volumes  of  water. 

Nitric  acul  can,  as  a  rule,  be  obtained  free  from  arsenic  without  much  difficulty, 
the  pure  redistilled  acid  being  used.  This  should  be  tested  by  evaporating  *20  c.c.  in 
a  porcelain  dish,  which  should  then  be  washed  out  with  dilute  acid,  and  tested  as 
described  in  this  report. 

The  purified  acids  should  be  prepared  as  required,  and  should  not  be  stored  for 
any  length  of  time.  If  this  be  unavoidable,  however,  Jena  flasks  are  to  be  preferred. 
since  most  bottle  glass  is  liable  to  communicate  traces  of  arsenic. 

Ziyxc. — Arsenic-free  zinc  is  obtainable  from  chemical  dealers.  It  should  be 
regr&nulated  by  melting  it  and  pouring  it  from  some  height  into  cold  water.** 

ZrfTWj.— Caustic  lime,  even  when  made  from  white  marble,  is  not  always  free 
from  arsenic.  A  selection  mnst,  therefore,  be  made  from  various  samples.  If  pure 
lime  ia  not  obtainable  magnesia  may  equally  well  be  used,  and  can  more  readily  be 
obtained  of  sufiicient  purity. 

Calcium  Chloridi'. — This  qalt  often  contains  arsenic,  and  before  being  used  as  a 
drying  agent  must  be  freed  from  the  volatilizable  part  of  the  impurity  by  moistening 
it  with  strong  hydrochloric  acid,  fusing,  and  regranulating. 


I 


Apvaratub. 

A  bottle  or  flask,  holdiog  about  200  c.c.  (for  frothing  materials  preferably  wider 
at  top  than  bottom),  is  fitted  with  a  doubly-bored  cork,  india-rubber  stopper  or  with  a 
ground-in  glass  connection,  carrying  a  tapped  funnel  holding  about  50  c.c.  and  an  exit 
tube.  The  latter  is  connected  with  a  drying  tube  containing,  first,  a  roll  of  blotting 
paper  soaked  in  lead  acetate  solution  and  dried,  or  a  layer  of  cotton  wool  prepared  in 
a  similar  way,  then  a  wad  of  colton-wool,  then  a  layer  of  granulated  calcium  chloride, 
and  finally  a  thick  wad  of  cotton-wool.  To  this  tube  is  fitted  a  hard  glass  tube, 
drawn  out  as  shown  in  the  figure,  and  of  such  external  diameter  that  at  the  pla< 
where  the  arsenic-mirror  is  to  bo  expected  the  tube  just  passes  through  a  No.  13  Bir-? 
mingfaaro  wire  gau^'e  (corresponding  with  0-002  inch).  The  exact  size  is  not  materii 
but  all  tubes  used  for  standards  and  tests  should  be  as  nearly  as  practicable  of  the 
same  diameter.  A  good  Bunsen  flame  is  used  to  heat  the  hard  glass  tube  close  to  the 
canstrictioa     About  one  inch  of  tube,  including  the  shoulder,  ought  to  be  red-hot. 

*  Mr.  A.  H.  \\\ex\  holilfl  it  to  be  oMcntial,  both  for  a  regular  evolution  of  hydrogen  and  for  the 
lonoAiton  of  uoifut'uUy  dcixiaittid  brown-«Qloun:d  mirrors,  that  thu  ziuc  should  conUkia  a  Itacc  uf  iron. 
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A  piece  of  moderately  fine  copper  gauze  (about  one  inch  square)  wrapped  round  the 
portion  of  the  tube  to  be  heated  assists  in  Insuring  an  equal  distribution  of  heat. 
A  suitable  form  of  apparatus  is  shown  in  the  figure. 


1) 


mi.:^^'m 


Mode  of  Testing. 

About  20  grammes  of  zinc  are  placed  in  the  bottle,  and  washed  with  water  to 
clean  the  surface,  as  particles  of  dust  may  contain  arsenic;  all  parts  of  the  appfikratus 
are  connected,  and  a  suificient  quantity  of  acid  (prepared  as  previously  described) 
allowed  to  flow  from  the  funnel,  so  as  to  cause  a  fairly  brisk  evolution  of  hydrogen. 
When  the  hydrogen  fiame — which,  during  the  heating  of  the  tube  should  be  kept  at 
as  uniform  a  height  as  possible  (about  a  quarter  of  an  inch) — burns  with  a  round,  not 
pointed  tip,  all  air  has  been  removed  from  the  apparatus.  The  Bunsen  burner  should 
then  be  placed  under  the  hard  glass  tube  as  described,  and  more  acid  (10  to -20  c.c. 
is  generally  enough)  run  in  as  required.  With  good  materials  no  trace  of  a  mirror  is 
obtained  within  half  an  hour.  Great  care  must  be  taken  that  when  additions  of  acid 
are  made  to  the  zinc  no  bubble  of  air  is  introduced,  since  in  presence  of  air  the  arsenic 
mirror  may  become  black  and  unevenly  distributed,  whilst  it  is  brown  when  the 
experiment  has  been  properly  conducted. 

Should  the  blank  experiment  not  be  satisfactory  it  must  be  ascertained  by 
changing  the  materials  methodically  whether  the  fault  lies  with  the  acid,  zinc,  other 
materials,  or  with  the  apparatua 

Preparation  of  Standard  Mirrors, — When  a  satisfactory  blank  experiment  has 
been  obtained  a  series  of  standard  mirrors  must  be  prepared  under  the  following 
conditions  : 

A  hydrochloric  acid  solution  of  arsenious  oxide,  containing  in  each  oubio  centi- 
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O'OOl  mUligramtne  Ar^O,,,  is  prepared  by  diluting  a  stronger  solution  with 
JBtilled  water.  Two  o.c.  of  this  solution  (equal  to  0002  milligramme  of  arsenions 
lide)  are  introduced  into  the  apparatus,  a  new  tul^e  having  been  joined  to  the  drying 
Ibe.  If  the  zino  ia  sensitive,  a  distinct  brown  mirror  is  obtained  after  twenty 
dnutes.  It  is  important  to  note  that  some  *'  pure  "  zinc  is.  from  a  cause  at  present 
pkoowD,  not  sufficiently  seusitive  ;  that  is  to  say.  tiie  addition  of  minute  quantities 
^uaenic  produces  no  mirror.  The  portion  of  the  tube  containing  the  mirror  should 
jHy  ed  off  while  still  tilled  with  hydrogen  ;  in  contact  with  air  the  mirrors  gradually 
P^  Mirrors  are  now  similarly  made  with 0004,  OOOG,  0-OOS,  and  001  milligramme 
{arsenious  oxide.     With  a  little  practice  it  is  easy  to  obtain  the  deposits  of  arsenic 

r.tly  and  equally  distributed.    The  standard  mirrors,  properly  marked,  are  mounted 
a  white  card  or  porcelain  slip.     It  is  to  be  understood  that  the  first  stage  of  every 
l^^ust  be  a  blank  of  at  least  twenty  minutes. 

^^hydrochloric  acid  is  somewhat  more  sensitive  than  sulphuric  acid — that  is  to 
lynt  gives  rather  denser  mirrors  with  minute  quantities  of  arsenic.     If  for  one 

Cson  or  another  sulphuric  acid  is  preferred  by  the  operator,  he  must  make  a  set  of 
ndard  mirrors  with  sulphuric  acid,  and  use  these  for  comparison. 

Organii'  materials,  such  as  beer,  yeast,  etc.,  cannot  be  tested,  when  sulphuric  acid 
used,  without  destruction  of  the  organic  matter,  whilst,  as  a  rule,  they  can  be 
rectly  tested  with  hydrochloric  acid.  However,  many  materials  are  met  with  in 
it  is  preferable  to  destroy  the  organic  matter. 

Procedure  without  Destruction  of  Oboaxic  Matter. 

The  apparatus  is  started,  and  a  blank  experiment  allowed  to  go  on  for  twenty 
lUtes.  If  no  tracu  of  a  deposit  is  obtained,  10  o.o.  of  the  liquid  to  be  tested  and 
lOUt  10  CO.  of  hydrochloric  acid  are  put  into  the  funnel,  and  slowly  introduced  into 
le  bottle  without  air-bubbles.  Some  materials  (beers,  for  example)  are  apt  to  froth, 
Buce  the  necessity  for  slow  introduction.  If  after  about  ten  minutes  no  mirror 
•pears,  another  10  c.c.  of  the  liquid,  with  10  c.c.  of  hydrochloric  acid,  are  added, 
pd  the  experiment  continued  for  fifteen  to  twenty  minutes,  acid  being  from  time  to 

[le  added  as  may  appear  necessary. 
Malt. — Fifty  grammes  of  the  malt  are  placed  in  a  300  c.c.  separator  funnel 
nished  with  a  stopcock;  50  c.c.  of  hydrochloric  acid,  prepared  as  described,  and 
c.c.  of  water  are  warmed  to  about  50-  C,  and  poured  on  the  malt.    The  whole 
then  allowed  to  digest  for  fifteen  to  twenty  minutes,  with  frequent   agitation, 
id  the  acid  then  allowed  to  run  off  by  the  stopcock.     About  TtOcc.  of  the  acid  Uquor 
thus  obtained,  of  which  every  20  c.c.  contains  the  arsenic  from  10  grammes  of 
mall, 

/7o/'j. ^Twenty  {^ranunes  of  hops  are  digested  with   100  c.c.  of  dilute  hydro- 
ilorio  acid  (1  volume  of  the  purified  acid  to  1  volume  of  water)  at  about  50^  C.  for 
tf  an  hour,  50  c.c.  of  the  strained-off  liquid  being  used  for  the  test. 
Sugar  and  other  brewing  viatcrinU  are  dissolved  in  water,  10  c.c.  of  acid  added, 
the  solution  tested  direct,  operating  upon  from  10  to  20  grammes  of  material. 
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Destruction  of  Organic  Matter, 

(a)  Add  Method. — Ten  grammes  of  the  eubstanoe  are  placed  in  a  Si- 
porcelain  crucible,  and  covered  with  pure  redistilled  nitric  acid  (about  10  to  15  c.c.) 
The  whole  is  then  heated  on  a  sand-bath  until  the  evolution  of  brown  fumes  ceases. 
Three  c.c.  of  concentrated  araenic-free  sulphuric  acid  are  then  added,  and  the  heatin 
continued  till  the  mass  just  begins  to  char,  when  a  further  quantity  of  5  c.c.  of  nitric 
acid  is  added.  The  heating  is  now  continued  till  all  the  acid  is  expelled,  leaving  in 
the  crucible  a  blacky  neai'Iy  dry,  charred  mass.  The  crucible  is  about  half  filled  with 
water  and  a  few  c.c.  of  hydrochloric  acid,  or  of  dilute  sulphuric  acid,  run  in  (accord- 
ing aa  the  one  or  the  other  is  to  be  used  in  the  Marsh  apparatus),  the  whole  being 
allowed  to  extract  for  about  half  an  hour  on  a  wator-bath.  It  is  then  filtered  into  a 
porcelain  basin,  the  charred  mass  washed  with  hot  water,  and  the  filtrate  ooncen 
trated  down  tu  about  30  c.c,  which  is  allowed  to  cool,  and  is  then  ready  for  the  test. 
It  is  essential  that  the  mass  should  be  thoroughly  charred,  and  that  the  solotiooi 
when  filtered,  should  be  colourless. 

In  the  case  of  bcar^  10  to  20  c.o.  are  evaporated  to  dryness  on  a  water-bath,  and 
the  residue  oxidized  as  above  stated. 

Bops. — 10  c.c.  of  pure  nitric  acid  and  5  c.c.  of  pure  concentrated  sulphuric  acilj 
are  mixed  in  a  3J-iuch  porcelaia  crucible,  and'tbe  hops  are  then  added  in  small 
portions  at  a  time,  each  quantity  being  thoroughly  disintegrated  by  pres-^ure  uude 
the  acid  with  a  glass  rod,  a  further  quantity  of  5  c.c,  of  nitric  acid  being  added  when 
about  half  the  hops  have  been  thus  introduced.    The  crucible  with  its  contents  is 
then  cautiously  warmed  ao  as  to  avoid  frothing  over.     When  the  evolution  of  densi 
red  fumea  ceasea  the  heating  is  increased,  and  the  acids  are  evaporated  on  a  sand- 
bath,  and  the  dry  charred  mass  extracted  with  dilute  acid,  filtered,  concentrated,  an 
introduced  into  the  Marsh  apparatus  in  the  ordinary  way.     It  may  be  noted  that 
with  many  English  hops  of  relatively  fine  texture  the  addition  of  the  second  quantity 
of  nitric  acid  above  recommended  is  unnecessary. 

When,  owing  to  the  presence  of  larger  quantities  of  arsenic,  smaller  aniountd  o: 
Bubstance—  e.g.y  Oo  gramme  to  2  grammes — are  taken,  the  quantities  of  acids  recom- 
mended above  may,  of  course,  be  reduced. 

(6)  Batiic  Miitiiod. — The  materials  are  mixed  with  pure  hme  or  maguesia 
(1  gramme  for  iiO  c.c.  of  beer),  dried  and  incinerated.  For  sugars  or  other  solid  , 
materials  about  half  their  weight  of  base  is  employed.  The  ash  is  di^^solved  inH 
hydrochloric  acid,  and  the  solution  tested.  This  method  is  not  recommended  ^ 
for  hops. 

Of  cual  or  other /Hi'/,  after  careful  sampling,  two  portions  of  1  gramme  each  ar« 
weighed.  One  portion  is  incinerated  in  a  platinum  dish  in  a  mufile,  and  the  hydro- 
ohloric  acid  extract  of  the  aah  tested  for  "  nonvolatile  arsenic."  The  other  is 
intimately  mixed  with  1  gramnie  of  lime  or  magnesia  and  also  incinerated.  The 
hydrochloric  aoid  extract  of  the  latter  gives  the  *'  total  araeuic,"  the  differttooe 
between  the  two  determinatious  being  the  *'  volatile  arsenic."  It  may  in  aome  ea»eA 
be  found  that  the  above-mentioned  quantity  of  fuel  givea  a  mirror  too 
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measured.    When  this  is  the  case  the  hydrochloric  acid  extract  is  dilated  to  a 
determinate  volume  and  an  aliquot  portion  taken. 

Sulphites. — The  sulphurous  acid  must  be  oxidized  by  bromine,  the  excess  of  the 
latter  being  removed  by  heating. 

The  committee  have  convinced  themselves  that  arsenic  in  both  states  of  oxida- 
tion can  be  detected  and  estimated  by  the  procedure  described. 

As  an  additional  precaution  a  fresh  tube  should  always  be  substituted  for  that 
eontaining  the  mirror,  and  the  experiment  continued  for  a  further  period  of  fifteen 
minutes.  Should  a  second  mirror  be  formed,  the  quantity  of  arsenic  with  which  it 
corresponds  is  to  be  added  to  that  shown  by  the  first. 

It  must  be  understood  that  the  tests  are  only  approximate,  and  that  mirrors 
corresponding  with  less  than  0*003  milligramme  of  arsenious  oxide  in  the  quantity  of 
materials  taken  cannot  be  safely  relied  upon.    When  a  mirror  has  been  obtained,  a 
duplicate  test  should  always  be  made  to  preclude  error  by  accidental  contamination. 
The  proof  that  the  mirrors  are  arsenical  is  obtained  as  follows :  The  narrow 
por^on  of  the  tube  containing  the  mirror  (which  should  not  be  denser  than  that 
produced  by  0*01  milligramme  of  arsenious  oxide)  is  cut  off,  the  hydrogen  replaced 
%y  air,  and  the  ends  sealed  up.    The  tube,  held  in  the  tongs,  is  then  heated  by 
^brawing  it  repeatedly  through  the  flame  of  a  Bunsen  lamp  until  the  mirror  has  dis- 
appeared.   On  cooling,  minute  crystab  of  arsenious  oxide  deposit,  the  sparkling  of 
"^hich  can  be  seen  with  the  naked  eye  if  the  tube  be  held  before  a  luminous  flame, 
«ind  which  can  be  readily  identified  under  the  microscope  by  their  crystalline  form. 

This  test,  as  recommended,  is  one  of  such  extreme  delicacy,  that  with  quantities 

of  20  grammes  (or  20  a  c.)  it  will  give  an  indication  of  the  presence  of  0<X)0015  per 

«ent.  (or  one  part  in  7,000,000)  of  arsenious  oxide.     This  would  represent  with  solids 

-^o'ftq  grain  per  pound,  with  liquids  j^  grain  per  gallon.     It  must  be  understood 

"that  the  committee  do  not  suggest  any  limits  for  traces  of  arsenic  which  may  be 

^regarded  as  negligible ;  but  they  desire  to  express  the  opinion  that  Hmits  should 

officially  be  fixed  by  the  Royal  Commission  or  otherwise.    This  could  be  easily 

effected  by  prescribing  the  amounts  of  solids  and  liquids  respectively  to  be  taken  for 

the  test  and  the  minimum  mirror  to  be  recognised. 
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ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND   DRUGS  ANALYSIS. 

Detection  of  Powdered  Cocoanut  Shell  in  Oround  Spices.  A.  Ii.  WintoD. 
{Amer.  Joum.  Pharm.,  1901,  Ixxiii.,  552*555.) — According  to  the  author,  the  adultera- 
tion of  spices  with  powdered  cocoanut  shell  is  a  very  common  practice  in  the  Utiited 
States. 

The  powdered  shell  contains  the  tissue  elements  of  the  mesocarp,  endocarp,  and 
outer  testa,  hut  the  stone  cells  of  the  endocarp  are  the  principal  constituent.  These 
cells  can  be  recognised  under  the  microscope  by  their  porous,  brownish-yellow  cell- 
walls,  which  contain  a  dark  brown  substance,  changing  to  reddish-brown  on  treatment 
with  potassium  hydroxide.  They  differ  in  one  or  more  of  these  particulars  from  the 
stone  cells  of  pepper,  allspice,  clove  stems,  walnut  shells,  almond  shells,  Braxil^Dut 
shells,  hazel-nut  shells,  peach  stones,  and  olive  stones. 

Ferric  chloride  has  no  immediate  effect  upon  the  colour  of  the  brown  cells— » 
characteristic  which  distinguishes  them  from  the  cells  of  allspice,  which  laxe  de- 
colorized by  potassium  hydroxide  and  immediately  changed  to  green  by  ferric 
chloride. 

Spices  adulterated  with  charred  cocoanut  shell  show  under  the  microscope  blaok 
opaque  fragments  not  bleached  by  aqtia  regia  or  nitric  acid  and  potassium  chlorate. 
Chemical  analysis  is  also  valuable,  as  is  shown  in  the  following  table  of  results 
obtained  by  the  author.  The  crude  fibre  obtained  in  the  analysis  is  especially 
suitable  for  the  microscopic  detection  of  stone  cells  and  other  tissues. 


Black  Pepper 

Cloves 

Allspice 

Nutm^ 

Cocoanut 

(Average  of 

(Averse  of 

(Average  of 

(Average  of 

Shell 

14  Analyses). 

8  Analyses). 

3  Analyses). 

3  Analyses). 

(1  Analyus)' 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent 

Percent 

Water      

11-96 

7-81 

9-78 

3-63 

7-36 

Total  ash             

4-76 

5-92 

4*47 

2-28 

0-54 

Ash,  soluble  in  water     . . . 

2-54 

3-58 

2-47 

0-86 

0-50 

Ash,  insoluble  in  HCl    ... 

0-47 

0O6 

0O3 

0-00 

0-00 

Volatile  ether  extract    . . . 

1-14 

19-18 

405 

302 

0-00 

Non-volatile  ether  extract 

8-42 

6-49 

5-84 

36-70 

0-26 

Alcohol  extract 

9-62 

14-87 

11-97 

10-77 

1-12 

Reducing   substances  by 

direct  inversion  calcu- 

lated as  starch 

-38-62 

.       8-99 

18-03 

25-56 

20-88 

Starch  by  diastase  method 

3415 

2-74 

304 

23-72 

0-73 

Crude  fibre          

13-06 

810 

22-39 

2-51 

5619 

Total  nitrogen     

2-26 

0-99 

0-92 

1-08 

018 

Oxygen  absorbed   by 

aqueous  extract 

— 

2-33 

1-24 



0-23 

Quercitannic  acid  equiva- 

lent to  oxygen  absorbed 

— 

18-19 

9-71 

— 

1-82 

C.  A.  M. 
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Sulphites   as   Food   FreserTatives.     Lebbin   and    Ealltnan.     {Zcits.   Hffcntl. 

hem,,    liJOl,    vii.,    324;    through    Ckmn.    ZcU.  Hcp.^    1901,  '293.)— From  numerous 

periments  carried  oat  on  animals  and  on  human  beings,  the  authors  have  come  to 

e  conclusion  that  our  present  notions  as  to  the  toxicity  of  normal  sulphites  are 

holly  erroneous.     With  aoid  sulphites,  however,  the  action  is  quite  different,  for 

lost  of  them  are  as  corrosive  (*'  aggresiv  ")  as  free  acids. 

F.  H.  L. 

Composition  and  Analysis  of  Absinthos.  A.  Hubert.  {Ann,  dc  Chim,  aval,, 
K)l,  vi.,  409-113.) — Commercial  absinthe  or  extract  of  absinthe  is  prepared  by 
acerating  certain  plants  in  alcohol  and  distilling  the  extract,  or  by  the  addition  of 
^ential  oils  to  the  alcohol.     The  proportion  of  essential  oils  varies  from  1-tj  to 

grammes  per  litre,  and  is  such  that  the  addition  of  an  equal  volume  of  water 

oduces  a  characteristic  opalescence. 

A  common  adulteration  is  to  replace  the  essential  oils  by  various  resins.     For 

e  estimation  of  the  latter  the  author  recommends  the  following  method  :  *200  cc. 

[  the  absinthe  are  distilled  in  a  current  of  steam  until  the  distillate  passes  over 

rfectly  clear.     The  resinous  residue  is  concentrated  to  a  syrup  and  extracted  with 

iloroform,  and  the  extract  evaporated.    The  residue  should  not  exceed  O-o  gramme 

litre. 

The  distillate  is  extracted  several  times  with  petroleum  spirit  (*25  cc.  each  time), 
le  united  extracts  evaporated  in  a  current  of  dry  carbon  dioxide,  and  the  residue 
essential  oils  weighed. 

The  colour  of  genuine  absinthe,  which  should  consist  entirely  of  chlorophyll,  is 
ually  derived  solely  from  one  plaut  (Artemisia  pontica),  with  the  addition  in  some 
of  hyssop.     Inferior  absinthos  contain   more  or  less  colour  derived  from 
••Utnisia,  but,  in  addition,  other  colouring  principles  such  as  that  of  veronica, 

For  the  detection  of  foreign  colouriug  matters,  20  cc.  of  absinthe  are  shaken 
ith  several  Bnccossivo  portions  (5  co.)  of  chloroform  until  no  more  colour  is 
ctracted.  The  extract  is  evaporated  and  the  residue  taken  up  with  distilled  water. 
f  the  Bolution  is  colourless,  or  has  only  a  faint  yellow  tint,  the  absinthe  was  free 
rem  artificial  colonrs. 

Three  types  of  absinthes  are  sold,  viz.,  those  prepared  with  alcohol  of  70  per 
ent.,  of  60  per  cent.,  and  of  50  per  cent,  strength.  The  following  table  gives  the 
omposition  of  different  commercial  samples : 


Abdntbea. 

I 

». 

UL 

IV. 

V, 

VI. 

vn. 

vm, 

IX. 

X. 

XL        XH. 

W  C. 

OtiilftV 

O'SMJO 

O-9140 

0-OS40 

0-ft4U 

0  PS-'iJI 

O-OIAT 

liubol  per  rai4t.    ,., 

tfI-0 

(tr-fl 

S5-0 

60-0 

■44*0 

w-0 

6I*'0 

Wit 

4T*0 

66-0 

06*6 

STD 

Ktract  ptr  litro    ... 

1-60 

vn 

0-M 

JiW 

OflS 

ot» 

o-w 

0*8V> 

OMK 

l->) 

riiT 

(W 

•UnooB      ... 

tram 

trueo 

tmco 

mtif      

oi*; 

o-iAn 

P-OJ< 

O'OIHI 

0-04fl 

o-ora 

o-o:  J 

o«e 

O'lU 

o-oos 

••OM 

Dt» 

JaiiTdM    .. 

01 M 

II- 1  j.'. 

0-006 

O-f.26 

ll-Ol'l 

0-10 

0-0&3 

Ma 

o-oiton 

uwoi 

0-0007 

U'uooy 

otjooa 

OD008 

O'OOOT 

■■r   

o-osft 

0^1 
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The  Detection  of  Benzoic  Acid  and  Alkali  Benzoates  in  Food.  J.  de 
Brevans.  {Jo-urn.  Phnrm.  Chini.,  1901,  xiv.,  48S  440.) — The  aqueous  extract  of  the 
Bubstance  under  examination  is  filtered,  acidiiied  with  a  few  drops  of  dilate  sulphuric 
acid,  and  extracted  with  three  BucoesBive  portions  (50  c.c.J  of  a  mixture  of  eqoil 
parlB  of  petroleum  spirit  and  ethylic  elher. 

The  united  extracts  are  filtered  and  evaporated  and  tne  residue  tested  for 
saccharin  (sweet  taste)  and  salicylic  acid.  If  benzoic  acid  be  present  it  can  be 
identified  by  its  aromatic  odour,  irritating  vapour  on  heating,  euid  its  erystallinft 
form. 

In  the  absence  of  salicylic  acid  or  saccharin  the  aniline  blue  reaction  is  ch&r- 
aoberietic.  About  0*5  o.c.  of  a  solutioo  of  0-02  gramme  of  rosaniline  hydrochloride 
in  100  c.c.  of  aniline  is  boiled  in  a  test-tube  with  a  trace  of  the  residue  for  ftbont 
twenty  minutes.  If  benzoic  acid  be  present  the  liquid  becomes  viotet-blue,  and  oa 
adding  a  few  drops  of  hydrochloric  acid  and  shaking  the  tnbe  a  deep  blue  insoluhla 
stance  separates. 

The  colour  obtained  on  adding  a  neutral  solution  of  ferric  chloride  to  benxoio 
acid,  exactly  neutralised  with  potassium  hydroxide,  furnishes  a  confirmatory  test 

C.  A.  M. 


Estimation  of  Alcohol  in  "  Sulphuric  "  Ether,  F.  Freyer.  {ZeiU,  landw, 
Versuchsv.  in  OesUrt.,  IMQl,  iv.,  955  ;  through  Cium.  Zcit.  Hep,  1901,  aOH.)— This  ia 
a  modification  of  Adam's  process  (Analyst,  1S99,  xxiv.,  250).  It  is  first  necessary  to 
obtain  an  approximate  idea  of  the  amount  of  alcohol,  or  alcohol  and  water,  in  tho 
ether  to  be  analysed.  Twenty  c.c.  of  the  sample  are.  therefore,  agitated  in  a  gradu&t«il 
tube  with  an  equal  volume  of  saturated  calcium  chloride  solution,  Wheu  the  rolumB 
of  residual  ether  is  read  otT,  the  loss  represents  water  and  (or)  alcohol.  As  5  grammii 
of  acetyl  chloride,  the  quantity  used  in  the  analysis,  are  equivalent  to  :2'95  grammcsof 
alcohol  or  llOgrammesof  water,  it  is  necessary  that  the  amount  of  material  weigbeJ. 
out  for  treatment  shall  not  contain  more  than  I  gramme  of  hquid  capaltle  of  being! 
absorbed  by  calcium  chloride  solution,  in  case  this  should  prove  to  l^e  wholly  water* 
So  calculated,  the  proper  quantity  of  the  other  is  weighed  out  in  a  100  c.c.  flask,  ao^, 
filled  up  to  the  mark  witii  anhydrous  ether.  Twenty-five  c.c.  of  this  liquid  art 
titrated  as  Adam  described,  but  in  standardizing  the  reagent  25  cc  of  tho  same  pnni 
ether  shoald  be  present,  as  acetyl  chloride  may  not  be  altogothor  without  action  apoi^ 
it.  Having  made  the  determination,  and  knowing  from  tho  first  experiment  the 
amount  of  true  ether  present,  the  respective  quantities  of  water  and  alcohol  can  ba 
ascertained  by  an  equation.  If  desirable,  the  treatment  with  acetyl  chloride  may  M 
repeated  on  a  larger  amount  of  the  sample,  the  maximum  [>orni[s<?iblo  quantity  be^ 
calculated  from  tlie  above  fignres.  bo  as  not  to  exceed  the  decomposing  power  of 
5  grammes  of  acetyl  chloride  taken.  Expressed  in  another  way,  1  gramme  of  otbyl 
alcohol  13  equivalent  lo  1*7  gramme  of  acetyl  chloride,  and  1  gramme  of  water  to 
4-33  grammea  of  the  chloride.  F,  H.  L. 
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A  Cbaract  oris  tic  Reaction  of  Morphine.  G.  Fleury.  {Ann.  de  Chim,  anat.^ 
1901,  vi.,  417,  4iy.)-  A  solution  of  morphiue  in  dilute  sulphuric  acid  givos  a  faint 
irose  coloration  when  shaken  for  six  or  eight  minutes  with  a  little  lead  dioxide 
(puoe-colonred  oxide),  and  the  titrate  changes  to  deep  brown  on  the  addition  of  an 
excess  of  ammonium  hydroxide.  This  coloration,  which  is  due  to  the  fortiiation  of 
protocatechuio  acid,  reuiains  unchanged  for  several  hoars.  Iodic  acid  can  be  used 
instead  of  lead  dioxide,  but  is  less  satisfactory,  since  it  yields  a  white  precipitate  of 
amtuonium  iodatu.  C.  A.  M. 


I 
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Now  Fharmacoulical  Preparations.     C.  Kippenberger.     (Chem.  Zett,^  1901, 
x\v.,  1045.) — This  article  gives  details  as  to  the  uianufacture  and  clinical  properties 
oC  a  large  number  of  proprietary  drugs,  etc. ;  the  following  abstract  records  merely 
be  trade  names  and  the  true  chemical  composition  of  the  substances  mentioned : 
Antiseptics  and  Disinfectants.— J«/oWoZ  and  aqninol  are  bodies  of  imperfectly 
known  constitution.    The  former  is  probably  prepared  from  trioxymethylene,  glycerol, 
Gknd  some  allyl  compound ;  the  latter  from  formalin,  glycerol,  a  potash  soap,  and 
thymol.    Giiaiuxartoi  {cj.  An-^lyst,  1901,  xxvi.,  lo9)  is  a  hydiochloride,  and  crystallizes 
in   white  prisms,   melting  at  184"  C.     G-uaiavuir  (Endemann)  is  guaiaool  glyceryl 
ester.     Kalte  and  Co.  have  introduced  triiodo-m-cresol,  made  by  the  action  of  iodine 
upon  a  strongly  alkaline  solution  of  the  phenol,  and  the  similar  mottoiodothpnol  is 
now  patented.     Various  ohjections  having  been  made  to  cinnamyl-xn-crcsol,  the  same 
firm  has  replaced  the  latter  constituent  by  one  of  its  halogen  derivatives.    The 
corresponding  "esters"  of    the  chlorine  and   iodine  derivatives  of   -/n-cresol   have 
proved  specially  powerful  antiseptics.     F.  Hofmann  has  patented  the  ctkyl  esier  of 
iallc ylcathox y lie  acid ^  to  be  used  in  the  form  of  its  water  soluble  alkali-metal  salts, 
iehriin  has  efVeotod  an  improvement  in  the  manufacture  of  salol^  which  be  prepares 
by  allowing  phosphoryl  chloride  to  act  upon  phenol  sodium  carbonate  (or  a  corre- 
sponding alkaliue-earth  salt),  followed  by  distillation  in  steam.     G.  Cohn  has  fouui 
that  higher  compounds  can  be  obtained  from  salol  by  heating  it  with  higher  phenols, 
and  the  process  is  therapeutically  useful  because  it  enables  monosaUcylates  of  divalent 
phenols  (cj;.,  resorcinolj   to  be  prepared  more  easily.     Rcsaldol  (Kicheugnin)  is  a 
water  •  soluble    acetyl    compound   obtained   by   the   condensation   of  chlormethyl- 
aalicylic  anhydride  with  resorcinol.     It  is  stated  to  be  toxic  to  bacteria  not  only  iu 
neutcal,   but   also   iu   alkaline  menstrua.      Kichengriin   has   also  recommeuded  the 
precisely   similar   condensation   product    from   thymol.      Argent,    thiohijdrocarburo- 
auljdwnicwrit  or  ickiliargan  (Analyst,  ut  sup.),  is  a  brown  amorphous,  odourless  powder 
containing  W  per  cent,  of  silver,  and  soluble  in  water.    Its  concentrated  solution  is 
precipitated   by   common   salt,  also  by   albumin  solution,  which    in   large  excess 
redissolves  it.     Pelrosuljol  is  a  substance  chemically  and  physically  identical  with 
ichthyol.     Chininiivi  lytjosinatumt  prepared  by  the  interaction  of  quinine  salts  and 
Fabinyi's  sodium  lygosinate,  is  used  as  an  alcoholic  solution  for  rendering  dressings 
antiseptic.     Boehringer  and  Sous  have  patented  a  method  of  making  alloxan ph^iioh 
by  condensing  alloxan  and  phenol  iu  preseuuo  of  hydrochlorio  or  aulphorio  acid,  zinc 
chloride,  etc.  ;    these   bodies  are  soluble  in   water,  and   free   from    taste.      Sodium 
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biiodoBalicylate  haa  been  successfolly  introduced  by  FrolofT  as  a  subatifcnte  for 
iodoform ;  ifc  is  employed  alone,  or  diluted  with  50  to  97*5  per  cent,  of  talc.  Anti- 
septic,  bactericidal,  and  air-resistiiig  substances  have  been  produced  by  combiuiog 
hexamethylenetctramine,  or  its  compounds,  with  tetriodopyrral,  or  with  an  aromatic 
Bulphonic  acid,  or  halogen  derivatives  thereof,  or  with  ^-phenolsulphonic  acid  or 
naphtholsulphouio  acid.  Compounds  of  hoxamethylenetotramine  ethyl  iodide  ^tb 
tetriodopyrrol,  bronio-  and  cbloro -pyrrol,  have  also  been  described.  Phenols,  such 
as  naphthol  combined  with  authraquinone,  phenanbhrenequinone,  and  their  derivftr 
lives  have  been  introduced.  Three  modifications  of  ibit  (Analyst,  ut  sup.)  are  oq 
the  market ;  in  these  the  second  C^^H^  nucleus  is  combined  with  (a)  (011)^.00011. 
(6)  O..BiI.COOH.  (c)  O..BiOEI.COOH  respectively.  Ibit  is  claimed  to  be  highly 
antiseptic,  harmless,  and  capable  of  being  sterilized.  lodogallate  is  airol,  or  airogen; 
gallnU  is  dermatol ;  napUthykitey  orphol ;  meihyJcnegaUate ,  bismal ;  hromplienylattt 
xeroform  ;  but  according  to  Duyk  these  all  vary  somewhat  in  cotnposition  (c/.  Sqaire» 
19(h  edition,  145).  Baxol  is  a  substitute  for  lyaol,  and  is  a  preparation  of  oresol- 
soap  containing  50  per  cent,  of  the  phenol ;  it  dissolves  in  water  in  all  proportiooi  to 
a  clear  liquid. 

AjfTirYRETicB,  Etc. — Aspiriyi  is  acetylsalicylic  acid.  Propionyl-,  butyri-,  valeryl-t 
and  higher  condensation  products  of  salicylic  acid  are  now  being  proposed,  A  new 
benzyl  ester  of  salicylic  acid  has  been  patented  by  the  Act.  Ges.  fur  Anilin  Fabrik., 
Berlin.  It  is  a  colourless  and  odourless  oil,  not  easily  soluble  in  ether  or  alcohol, 
readily  hydrolyzed  by  alcoholic  potassium  hydroxide.  Condensation  products  cl 
antipyrine  and  primary  aromatic  amines  (e.g.j  aniline  and  j?-toluidine)  have  bee! 
described.  The  former  gives  Knorr's  pyra^olin  reaction.  Monoiodo-antipyrine  hns 
been  introduced.  Thiopyrin  is  thioantipyrine ;  it  forms  colourless  crystals  soluble 
in  water  and  alcohol.  Eupyrin  (ANAiiVST,  loc.  cit.)  forms  pale  greenish  yellow,  ijaiM 
tasteless  needles,  having  a  faint  odour  of  vanilla ;  it  is  easily  soluble  Id  alcobol, 
ether,  and  chloroform,  not  easily  soluble  in  water;  it  melts  at  M?"  to  88"  0.  Of  llie 
**eo8oUaure  Salze,'*  the  calcium,  silver,  and  quinine  compounds  are  now  knowD< 
Bromipin  (Squire,  p.  153)  has  a  specific  gravity  of  1*008  in  10  per  cent,  solution, 
of  1-331  in  33*3  per  cent,  solution,  both  at  20'  C. ;  iodipin  ia  uaed  in  25  per  cent 
solution. 

As.ESTireTics  AND  IlypNOTics, — New  orihojorvi^  w-amido-j?-oxybenzoic  ester,  and 
ordinary  orthoform,^-an]ido-m-oxybeni!oio  ester,  are  rendered  more  powerfiil  by  beinff^ 
combined  with  chloral  (Kalle  and  Co.),  and  the  compounds  are  tasteless.    C 
is  a  compound  of  chloral  hydrate  with  hydroxylamine.     Nirvauin  is  tbi  :  osi 

of   diethylglycocoll-y^-amido-o-oxybenzoic  acid;    it   is  proposed  as  a  r>  ■    fofi 

cocaine  or  orthoform,  but  its  value  ia  uncertain.     "Compounds'*  made  by  mi 
the  hydrochloride  or  sulphate  of  morphine  with   bora>:  or  some  other  alkali 
iodoform,  and    phenol,  have   been   patented   as   local  (dentists')  antL'sthetica. 
isomorphiiw  and  de^oxymo^rphimt  cj.  Proc,  Cheni.  Soc,  1900,  xvi.,  143.     PhosphofV^ 
quiniiie  (-chiuin,  Zimmer  and  Co.)  is  a  tertiary  quinine  phosphate. 

Antitoxins,  Etc. — TubeicuhfiamiM   tuhercnhitc  and    a  compound  of  alb 
vnth  tuberculic  acid  are  new  preparations.     AuUetkylin  is  the  active  principio  of 
serum  from  horses  treated  regularly  with  alcohol ;  it  is  recommended  for  alcohol 
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Hn  IS  an  analogous  product  for  swine  fever,  etc.  Atrabilin  is  a  pale  opalescent 
jlived  from  a  glandula  suprarenalis.  Brmn-ianniit-golaiin  is  an  Amurioan 
P»f  obvious  composition  ;  it  is  a  grayiah-yellow  powder  devoid  of  taste  and 
sontaining  about  20  per  cent,  of  Br  ;  it  is  soluble  in  caustic  alkalis,  but  almost 
Is  in  water  and  dilute  acids.  Nuclcol  is  a  pure  nuclein  obtained  from  yeast ; 
vhitiflh  powder  soluble  in  warm  water,  but  not  in  alcohol;  it  combines  with 
precipitated  metallic  oxides  to  yield  m^rcurol  {\l^\  nnrgol  (Xg)f  cuprol  (Cu), 
nnol  (Fe).     This  last  contains  6  per  cent,  of  iron ;  jerratogen  is  similar,  but 

^nly  1  per  cent,  of  Fe. 
ijTc  is  a  mixture  of  oatmeal  with  soluble  acornmalt  extract.  Galactogcii  is 
Jy  soluble  casein  preparation  ;  roborat  is  a  food-scuff  prepared  from  com 
.LYST)  ut  sup,).  Uauni/y  is  a  labiate  root  found  in  the  Soudan,  and  used 
as  a  food.  Fersan  is  a  compound  of  iron,  phosphorus,  and  albumin  obtained 
i.  blood  j  roborin  is  prepared  from  ox  or  calf  blood  by  cold  sterilization 
j*ysT,  ut  sup.), 

NDRiES. — 1.  Inorgank. — The  halogen  compounds  of  arsenic  are  once  again 
Bed  in  medicine.  Dupoux  has  found  the  triiodide  to  be  very  irregular  in 
ition ;  sometimes  it  contains  antimony,  sometimes  elemental  arsenic,  some- 
:ee  iodine.  Goldschmidt  has  described  a  method  of  preparing  phosphoric 
de  by  burning  molten  phosphorus  on  a  wick.  The  burner  is  kept  cool  to 
formation  of  amorphous  phosphorus.  Strontium  bromide  and  iodide  have 
Produced  as  drugs. 

Orgamc, — MenDxcrol  is  a  mixture  of  jj-chlorophenol  and  menthol,  said  to  be 
m  the  objectionable  secondary  action  of  the  former  alone.    Epicarnin  is  a 

(tion  product  of  cresotinic  acid  and  /^naphthol.     Gasterin  is  a  preparation 
I  stomach-juices  of  dogs;  Linossier  has  ascribed  its  utility  to  the  unusual 
of  hydrochloric  acid  and  pepsia  it  contains.     Medicinal  fatty  oils  treated 
rbon  dioxide  are  now  being  sold,  cod-liver-oil  in  particular,   which  is  said 
■oh  easier  of  toleration,  as  it  probably  contains  instable  esters  of  its  fatty 

ring  the  past  year  the  fourth  edition  of  the  German  Pharmacopcoia  has  been 
sd.  Among  the  new  preparations  in  it  may  be  mentioned  :  A  99*6  to  99*7  per 
sohol  ("  alwolute  ") ;  an  ether  for  anaosthotic  work  made  from  specially  pure 
la;  the  hydrobromide  of  the  alkaloid  arecolino  from  areca-nut;  hydrargyruvi 

ttt,  the  secondary  mercuric  salicylate ;  coffeirio-natrium-salicylicittn,  or 
double  salt,"  a  mixture  of  caffeine  and  sodium  salicylate  ;  Titethi/laulfonatumf 
ulphomethylethylmethane  ;  yyrazolonum  pltcnyldimcthylicum  salicylicum^ 
PI,  or  autipyrine  salicylate ;  bismulkum  subgallicum ;  barinm  chlorate  ;  hydras- 
Irochloride ;  and  gclatiiia  alba.  Among  severer  methods  of  examination, 
hydrate  must  be  tested  with  sulphuric  acid  for  foreign  chlorine  substitution 
8 ;  cocaine  hydrochloride  for  isatropylcocaine ;  mercury,  by  complete 
in  nitric  acid,  for  antimony  and  tin  ;  potassium  nitrate  for  the  sodium  salt ; 
its  specific  gravity,  lor  medicaUy  useless  phenols ;  morphine  hydro- 
»r  narcotine ;  while  the  essential  oils  must  be  more  closely  examined  for 
coustitueuts.  F.  H,  L, 
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ORGANIC  ANALYSIS. 

£Btimatioii  of  Alcohols  or  FheDols.     A.  Verloy  and  F.  Bblsing.     (Brr,,  199 
xxxiv.,  3354.) — Although  alcohols  or  phenols  only  react  slowly  with  orgauic  aoi' 
anhydrides  in  the  cold,  preaeuoe  of  pyridine  causes  the  reaction  to  be  rapid  and  ve^. 
often  quantitative,  according  to  the  equation : 

R.OH  +  (R',CO).p  +  pyridine  =  R.O.CO.R*  4-  R'COOH  pyridine. 
An  acid  **  mixture  "  is  prepared  of  about  120  grammes  of  acetic  anhydride  and  aboi-»t 
8b0gratumea  of  dry  pyridine.  If  this  is  treated  with  water,  pyridine  acetate  is  form»<l 
at  once  ;  on  adding  an  alkali  it  decomposes  into  alkali-uietal  acetate  and  free  pyridin  ^, 
and,  as  both  of  these  bodies  are  neutral  to  phenolphthalein,  the  excess  of  acid  oek-xi 
be  titrated.  In  a  200  c.c.  flask  1  or  9  grammes  of  the  alcohol  or  phenol  to  be 
estimated  are  weighed,  2o  c.c.  of  the  mixture  are  added,  and  the  whole  is  wann^^^ 
for  fifteen  minutes  on  the  water-bath  without  a  condenser  (no  volatih/ation  need 
feared).  After  cooling  !^5  c.c.  of  water  are  run  in,  and  tbe  uncombined  acid 
titrated.     Care  must  of  course  be  taken  that  the  mixture  and  the  standard  alkali  a. 


^ 


both  at  the  same  temperature.  The  process  is  specially  suitable  for  the  exaiuioati<:>xi 
of  essential  oils,  results  obtained  on  a  large  number  of  them  being  quoted  in  t^:xo 
original  F.  H.  L      m 


Detection   and  Estimation   of   Methyl   Alcohol  in   Forxaalin.     M.   Ouy  1c- 

(Ann.  (!e  Chivi.  anal.,  1901,  vi.,  -iOV-lOD.)— The  aldehyde  is  first  converted  into  tt^e 
nonvolatile  hexamethylene-tetramine  by  adding  ammonium  hydroxide  drop  by  dr^J^^ 
to  100  O.C.  of  the  formaldehyde  solution,  previously  diluted  with  tbe  same  quants.  ^H 
of  water.     After  standing  for  several  hours,  the  sUghtly  alkaline  liquid  is  mixed  w*  "^^ 
a  little  sodium  carbonate  and  distilled,  and  the  distillate  neutralized  with  sulpha  ^^^^ 
acid  and  redistilled.     The  fractions  passing  over  between  65^  and  100^'  C.  are  recti&  *" 
and  tested  for  methyl  alcohol  by  adding  red  phosphorus  and  iodine,  distill' 
collecting   the   methyl    iodide,  and   calculating  its  volume  into  tbe  corre^-, 
quantity  of  methyl  aloohol.  C.  A.  31  • 


The  QuantitatlTO  Estimation  of  Formaldehyde.  L.  Vanino  and  E.  SoitJ 
(Zcit.  atML  Chcm.,  1901,  xl.,  587-5tJy.)— In  Smith's  method  of  oxidizing  the  formoldi 
byde  in  au  alkaline  solution  (Analyst,  xxL,  148),  the  end  point  of  reaction  la  difficufi 
to  recognise. 

Tbe  autbors  bave  found  that  the  oxidation  occurs  rapidly  and  sharply  by  uaing 
the  ixarmanganate  in  a  strong  solution  of  sulphuric  acid  in  the  presence  of  hydro^^n 
peroxide.     The  reactions  which  take  place  are  shown  in  the  following  Ci]uation8 : 

4KMnO,  +  CH,B04  +  6HC0H  =  aK.SO^  +  4  MuSO,  +  6C0,  +  H,0 

(2KMnO,  +  riII.O+aH,SO.-Kj,SO4  +  JMnSO,  +  8IT,O  +  0O^>. 

In  making  a  determination,  3-3  c.c.  of  J  potassium  permaugauaio  solution  M« 
mixed  with  a  mixture  of  30  grammes  of  sulphuiic  acid  and  50  o.e.  of  wftltf 
previously  cooled,  and  5  c.c.  of  an  approximately  i  per  cent,  solulioii  of  the  formaUik* 
hyde  added  drop  by  drop,  with  coutimial  agittttion.     The  tlask  ia  now  oloA^,  iui 
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to  stand  for  ten  minutes,  an  occasional  shake  being  given.  The  excess  of 
Urmangauato  i&  then  titrated  back  with  an  approximately  ^n  solution  of  hydrogen 
troxide,  previously  standardized  with  potassium  permanganate. 

One  o,c.  of  the  permanganate  solution  corresponds  to  0*001723  gramme  of 
rmaldehyde. 

A  sample  of  formalin  thus  examined  was  found  to  contain,  as  the  mean  of  three 
(terminations,  37*30  per  cent,  of  formaldehyde,  as  against  3708  per  cent,  by 
toijn's  iodometric  method  (Analyst,  xxii.,  221).  C.  A.  M. 


P 

I     Oil 


Oleflnes   and  Naphthenea   in    Petroleum.      L.    Balbiano   and   V.    PaoUni. 
fiem.  Zeit.,  lyOl,  xxv.,  932.) — Since   naphthenes  absorb  bromine.  AUeu's  process 
estimating  olefines  cannot  be  safely  employed  in   the  presence  of   the  former, 

0  authors  have  accordingly  worked  out  a  method  based  on  Denigi^s'  reaction  for 
tiary  alcohols  (Analyst,  1898,  xxiii.,  21G).     Their  test  for  olefines  ie  as  follows: 

to  12  c.c.  of  a  cold  saturated  solution  of  mercuric  acetate  are  shaken  for  two  or 
*ee  minutes  with  3  or  4  o.c.  of  petroleum  spirit.  The  tube  is  corked  and  set 
de;  if  after  twenty-four  or  thirty-six  hours  the  aqueous  liquid  is  rendered  turbid 
kb  small  white  glittering  lamellse,  olefines  are  present. 

The  test  has  been  apphed  to  three  samples  of  Russian^  American,  and  Italian 
ftroleum  with  negative  results,  but  a  fourth  sample,  stated  definitely  to  have  been 
tnerican,  contained  an  ole6ne  in  the  fraction  distilling  under  100'^  C,  which  the 
Uhora  found  to  be  hexylene.  F.  H.   L. 

The  Proportion  of  Phenols  in  Esflential  Oils  of  Thyme.     Jeanoard  and 

mo.  {Bull.  Soc.  Chinu,  1901,  xxv.,  893-895.)— The  amount  of  phenols  is  usually 
ftde  the  basis  of  valuation  of  oil  of  thyme,  and  it  is  commonly  accepted  that  a  pure 

1  should  contain  from  20  to  30  per  cent.  The  authors,  however,  have  met  with 
leoimens  of  undoubted  purity,  in  which  the  quantity  of  phenols  varied  from  5  to  60  per 
int..  and  have  therefore  made  exporimeats  to  determine  the  cause  of  this  variation. 

They  iind  that  on  distilling  the  oil  the  fractions  which  pass  over  towards  the 
\d  contain  the  bulk  of  the  phenola  They  also  &nd  that  the  specific  gravity  of  the 
I  increases  by  about  0*0013  to  0'00]5  with  each  increase  of  1  per  cent,  of  the 
ioj.}ortion  of  phenols,  and  that  the  solubility  in  alcohol,  the  surface  tension,  and 
le  viscosity,  also  increase  witb  the  amount  of  phenols. 

They  show  that  the  same  plant  will  yield  products  richer  or  poorer  in  phenols 
iccrding  to  the  manner  iu  which  the  distillation  is  carried  out,  and  conclude  that 
B  arbitrary  standard  of  25  to  30  por  cent,  might  well  bo  considerably  raised. 

C.  A.  M. 

le  Characteristics  of  Tomato  Seed  Oil.  L.  BattagUa.  (Ajiil  Soc.  Ckim. 
1901,  127;  through  Ann.  dc  Chim.  anal,  1901,  vi.,  437.)— According  to  the 
tomato  oil  contains  olein,  linoUn,  stearin,  myristin,  and  lecithin  (2*3  per 
It  has  the  following  chemical  and  physical  constants  : 
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Specific  gravity  at  16"  G 

Refractive  index 
Acid  value 
Saponification  value 
Iodine  value  (Hiibl) 
Hebner  value... 
Beichert-Meissl  value 
Iodine  value  of  fatty  acids 


0-922 
1-473 

4'7  CO.  ^  alkali 
190-4 
106-9 
9510 
18-93 
112-0 

C.  A.  II. 


Candle  Nut  Oil.  J.  Lewkowitsch.  {Chem,  Revue  Uber  d.  Fett  u.  Harz-Ind.t 
viii.,  156.) — The  constants  obtained  by  the  author  for  the  oil  of  candle  nuts  (from 
Aleurites  mohiccana)  are  given  below,  together  with  those  obtained  by  De  Negri : 

De  Negri.  Lewkowitsch. 

a      ..           .,  /         <atl5^C.)  (atl5-5'C.) 

Specific  gravity         |      0-920  to  0-926  0-92565 

Saponification  value            ...     184-0      „   187-4  1926 

Hehner  value           —  955 

Iodine  value 136-3      to  1393  163-7 

Tj  ,      ..             ,     .                   i        (at  15"  C.)  (at  25'  C.)    76-0 

Refractive  constant |    ^^\^       ^^    i^^,^  (at  20' C.)    78-5 

Acetyl  value —  9-8 

Hydroxy-acids  (insoluble  in 
petroleum  ether) —  0*21  per  caxi*' 

By  extracting  the  peeled  nuts  58*6  per  cent,  of  oil  was  obtained.    Commercially 
prepared  cakes  showed  the  following  composition  : 

on        8-80  per  cent. 

Moisture  10-00 

A  u  Q  OQ  X  •  •     f  23-52  per  cent.  K-0- 

Ash       8-28       „  oontaimngj^g.Q^  *^  ^^         P^Oj. 

Nitrogenous  matter    ...  46*16 

Cellulose           147 

Starch,  sugar,  etc.  (by 

difference)     25-29 


100-00 


A.  G.  b. 


The   Detection  of  Cane  Sugar    in  Vegetable    Substances   by    means  of 
Invertase,  and  of  Oluoosides  by  means  of  Emulsin.    £.  Bourquelot.    {Jour». 
Pharm.  Chim.,  1901,  xiv.,  481-487.) — The  detection  of  cane  sugar  by  inversion  with 
mineral  acids  is  rendered  uncertain  by  the  fact  that  inulins,  starches,  and  glucoddes 
also  undergo  inversion. 

This  difficulty  is  obviated  by  the  use  of  invertase,  for  although  it  also  causes  the 
inversion  of  raffinose  and  gentianose,  these  sugars  can  be  distinguished  by  th«r 
optical  properties  from  cane  sugar. 

The  author  obtains  a  preparation  free  from  enzymes  other  than  invertaBO  by 
shaking  a  fresh  top-fermentation  yeast  with  95  per  cent,  alcohol,  allowing  the  mlxton 
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d  for  thirty  minutes,  then  dr&ining  otf  the  liquicl,  and  drying  the  residue 
lidly  at  30^  C.  One  grainme  of  this  product  is  triturated  in  100  c.o.  of  water 
urated  with  thymol  and  filtered,  yielding  an  active  solution  which  will  keep  for 
&at  a  week. 

In  nsing  it  in  examining  parts  of  plants,  the  latter  are  first  treated  with  boiling 

ohol  (for  fifteen  minutes  under  a  reflux  condenser)  to  destroy  any  soluble  enzymes 

t  may  he  present.     The  alcoholic  extract  is  evaporated  on  the  water-bath  with 

addition  of  some  precipitate  calcium  carbonate,  and  the  residue  taken  up  with 

er  containing  Ihyrnol  and  filtered.     Ten  c.c.  of  the  filtered  liquid  are  then  mixed 

h  10  o.c.  of  the  InvortaBe  extract,  and  a  blank  experiment  made  with  10  c.c.  of  the 

,  mixed  with  10  c.o.  of  water  containing  thymol,  and  left  for  three  days  at 

to  17"  C.     The  amount  of  cane  sugar  can  then  be  determined  in  the  usual  way  by 

larimetrical  examination  of  the  liquids  before  and  after  inversion. 

After  the  three  days  the  liquid  is  heated  to  100'  C.  to  destroy  the  invertase,  and 

en  cold  treated  with  eraulsin  in  the  proportion  of  005  gramme  to  40  c.c,  and 

in  left  at  the  ordinary  temperature.     In  the  presence  of  glucosides  inverted  by 

tiisin,  the  formation  of  reducing  sugar  will  be  indicated  by  the  polarimeter  and 

ion  on  Febliug's  bolution.  C.  A.  M. 


Beteotion  of  Indican  in  Urine.     C.  Strzyzowaki     {Oesterr.  CJiem.  Zeit.,  1901. 

L465.) — Twenty  c.c.  of  the  urine  are  taken  for  examination.    If  the  specific  gravity 
teds  1*015,  10  c.c.  of  a  iO  per  cent,  solution  of  normal  lead  acetate  are  added  ;  if 
i  specific  gravity  is  l-Olo,  or  less,  5  c.o.  of  the  lead  and  5  c.c.  of  water  are  used, 
Ets  producing  30  c.c.  altogether.     The  mixture  is  filtered  tbrough  a  dry  paper,  and 
c.o.  of  the  clear  filtrate  are  treated  first  with  1  drop  of  a  1  per  cent,  solution  of 
Bsium  chlorate,  then  with  o  c.c.  of  chloroform,  and  finally  with  15  c.c.  of  pure 
iDg  hydrochloric  acid  (specific  gravity,    1-19),   shaking  repeatedly.      In  ten  or 
n  minutes  the  maximum  indigo-uoloratiou  is  attained.     Should  the  separating 
o«>form   be   distinctly   blue,   a   second,  or   even   a   third,   drop  of  the  chlorate 
ution  may  be  used,  shaking  immediately ;  but  in  general  1  drop  (0*5  milUgramme 
iClOj)  is  quite  sufficient.  F.  H.  L. 


Estimation  of  Beta-Hydroxybutyrlc  Acid  in    Urine.     P.  Bergell.     {Zeits. 

Cfi^vi,,  1901,  xxxiii.,  310  ;  through  Chetn.  Zeit.  Hep,,  1901.  299.)  -One  hundred 

cc.  of  urine  are  made  faintly  alkaline  with  sodium  carbonate,  and  concentrated 

the  water-bath  to  a  syrup.     The  residue  is  mixed  with  syrupy  phosphoric  acid» 

ling  meanwhile,  then   with  20  to  30  grammes  of  powdered  anhydrous  copper 

Ipbate  and  20  or  25  grammes  of  fine  sand,  by  which  a  dry  powder  is  obtained,  and 

is  ia  extracted  for  about  an  hour  in  a  Soxhlet  with  ether  dried  over  anhydrous 

per  sulphate;  the  extract  is  filtered,  the  copper  salt  washed  with  dry  ether,  the 

distilled  oil,  the  residue  taken  up  in  20  o.c.  of  water,  decolorized  with  animal 

coaJ,  and  its  hipvo-rotatory  power  determined.     According  to  Magnus-Levy,  the 

fio  rotatory  power  of  ^-hydroxybutyric  acid  is  -  24'12 '.    Experiments  have  shown 

method  to  be  accurate  when  tested  on  urines  to  which  known  quantities  of  the 
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acid  had  been  added ;  aUo  (after  fermentation)  on  urines  [containing  5  per 
dextrose.     Normal  urine  never  contains  any  substance  soluble  in  dry  ether  having  & 
Isevo-rotatory  power.  F.  H.  u. 

The  Detection  of  Peptone  in  Urine.  Z.  Cerny.  {Zeit,  anal  ChevUf  692^96.)i 
— The  author's  experiments  confirm  the  statement  of  SalkowsVi,  who  found  that  im 
decolorizing  urine  with  lead  acetate  a  certain  proportion  of  any  peptone  present  wiii 
precipitated,  and  when  only  present  in  traces  could  not  be  detected  in  the  filtrate  hji 
the  biuret  reaction. 

He  has  found  a  modification  of  Hofmeister's  method  the  most  satisfactory. 
On  treating  the  urine  with  tannin  and  decomposing  the  precipitate  with  barium 
hydroxide,  the  filtrates  are  dark  and  unsuitable  for  the  biuret  test.  If,  however,  the 
liquid  be  warmed  and  shaken  so  as  to  introduce  air,  the  colouring:  matti^rs.  incloding 
orobilin,  are  oxidized,  leaving  a  colourless  solution. 

The  precipitates  obtained  from  urine  by  means  of  phospnotunystic  acid,  when 
treated  with  barium  hydroxide,  also  yield  filtrates  which,  when  oxidized  in  this  way. 
contain  only  traces  of  urobilin.  P!ven  when  that  substance  was  originally  present  in 
considerable  quantity,  the  author  had  no  difficulty  in  applying  the  biuret  te»t  ftw 
peptone,  C  .\.  M« 

Estimation  of  the   Covering  Power  of  Pigments.     E.   Valenta.     {OmUtt. 
Ckctn.  Zeit,  1901,  iv.,  o33.) — This  is  a  process  for  estimating  the  covering  powerci 
a  pigment  which  does  not  require  the  use  of  a  standard,  and  which  gives  results  th»t 
can  be  expressed  in  figures.     It  depends  on  the  following  principle,  the  pigmenl 
being  ground  into  oil  or  varnish  in  due  proportion :  If  the  colour  is  applied  aa  » 
uniform  film  not  exceeding  a  certain  thickness  to  a  sheet  of  black  paper  wbich 
absorbs  all  incident  light,  and  if  under  similar  conditions  it  is  applied  to  a  sheotol 
white  paper,  the  amount  of  light  reflected  from  a  unit  surface  of  the  printed  M 
paper  is  less  than  that  reflected  from  the  same  area  of  the  printed  white  paper 
The  better  the  covering  power  of  the  pigmeut,  the  greater  will  be  the  quaulily  « 
coloured   light   reflected    from    the   black   printed   paper  in  comparison  with  thftt 
reflected  from  the  printed  white  paper,  since  the  black  paper  itself  reflects  no  lightt 
and   the   white   paper  all;    it   only   remains,    therefore,   to   measure   the  retleuiM. 
ooloured  light.     The  pigment  is  ground  with  the  proper  proportion  of  oil  or  varnisb 
so  as  to  make  a  printers'  ink,  and  this  is  applied    by  the  usual   lithographic  oi 
"letterpress"  system  of   manipulation  to  the  two  pieces  of   paper.     In   a  suitib 
oolorimeter,  such  as  the  author  has  previously  described^  a  piece  of  pure  funprinteal 
white  paper  is  put  on  one  side,  and  a  piece  of  the  printed  white  paper  on  the  othff 
The  liquid-tube  before  the  former  is  then  chai-ged  with  so  much  of  a  solution  of  t 
same  colour  as  the  pigment  that  (neglecting  mere  brightnesfe)  both  fields  of  vifli 
appear  equally  coloured.     As  a  mean  of  ten  observations  the  depth  of  Bolution 
found  to  be  W  millimetres.     The  printed  white  paper  is  then  replaced  by  the  jiric 
blaok  paper;  the  light  which  enters  the  opposite  tube  is  weakened  b- 
rofleolor,  until  l>oth  fields  are  etjually  luminous,  and  the  coloured  liqui  i  .. 
as  before  to  give  equal  depth  of  colour,  the  quantity  of  solution  being  S.    Assam 
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le  inks  tested  all  contain  the  same  proportion  of  pigment  and  varnish  of  known 
ly,  and  that  they  are  appHed  in  films  of  equal  thickness,  the  ratio  S  :  W 
tpT^sed  as  a  peroontage  of  W  gives  a  figure  for  representing  the  covering  power  of 
he  pigment,  in  absolute  terms.  For  instance,  commercial  vermilion  gave  W  = 
4  millimetres,  8  =  21  millimetres,  whence  the  covering  power  was  3«'9  per  cent, 
ime  yellow  gave  5ti  millimetres  and  3o'2  millimetres,  or  028  per  cent.  Madder 
iQ  ("Krapp")  gave  586  millimetrea  and  1-6  millimetres,  or  2*7  per  cent.  Thus 
be  covering  powers  of  chrome  yellow,  vermilion,  and  madder  take  stand  to  one 
lother  as  62-8  ;  38-9  :  2-7. 

N'alenta  finds  that  the  danger  of  producing  fibss  of  varying  thickness  when 
ig  the  printer's  roller,  rolling-slab,  and  block  (or  lithographic  stone)  is  too  small 
be  of   practical   significance,  but    for  extremely  accurate  work   the  amount  of 
lent  laid  on  to  a  unit  surfaco  of  the  papers  might  be  ascertained  by  the  balnnce, 
bd  due  allowance  made  accordingly.  F.  H.  L. 

[It  may  be  observed  that  Valenta  has  scarcely  laid  sufficient  stress  upon  the 
ortaiice  of  preparing  such  inks  as  he  proposes  to  compare  by  means  of  a  proper 
er-driven  mill  with  chilled  iron  or  granite  rollers,  or  a  small  laboratory  model 
f.  The  old  hand  muller  and  stone  is  a  very  treacherous  instrument  except  in 
-experienced  hands  ;  it  is  impossible  to  introduce  into  the  oil  or  varnish  a  proper 
ion  of  pigment,  and,  as  the  microscope  showB.  it  is  impossible  to  reduce  that 
tnent  to  a  normally  fine  state  of  subdivision.  Yalenta's  last  remark  is  perfectly 
t ;  a  little  experience  with  the  letterpress  or  lithographic  roller  and  the  atone  or 
lock  will  show  that  the  amount  of  ink  (hence  pigmeut)  applied  is  regulated 
Jtomatically.  provided  the  '*  strength  "  of  the  ink  is  such  as  to  suit  the  character  of 
>e  printing  presb  employed.  The  abstractor  has  obtained  perfectly  useful  and 
>aiparablo  results,  which,  however,  could  not  be  expressed  in  figures  by  merely 
^iing  th«  proportion  of  vehicle  needed  to  make  an  ink  of  proper  strength  from  a 
^en  pigment  and  a  standard  varnish  on  a  certain  mill,  and  then  by  examining  the 
iaracter  of  the  impression  produced  in  a  hand-press,  using  a  standard  *'  half  tone  " 
Lock  very  fine  la  the  grain,  and  ha^iDg  spots  of  solid  colour  as  well  as  patches  of 
^^  paper.  Impressions  made  in  this  way  can  be  tiled  in  the  dark  and  kept  for 
^ferenoe ;  they  seem  to  last  unchanged  for  a  long  time,  and  they  undoubtedly  form 
ti  effident  means  of  judging  the  relative  value  of  any  new  pigment  sample  as  regards 
^Vering  power  and  effect  (if  any)  on  the  drying  power  of  linseed  oil.]         F.  H.  L. 


NORGANIC    ANALYSIS. 


The  Determination  of  Traces  of  Antimony  in  the  Presenoe  of  Large 
tUantities  of  Arsenic.  O.  Denigfes.  {BtilL  Soc.  Chivt..  1901.  xxv.,  DDo-lOOO.)— 
iMpomlton  bij  means  vj  Tiu-jAatmnm  Coitjilv, — The  substance  under  examination 
^•9.,  mirror  obtained  in  Marnh's  teat)  is  dissolved  in  a  very  small  quantity  of  nitric 
^iil  in  a  round-bottomed  platinum  crucible,  the  solution  evaporated  to  dryness  on 
^e  w&ter-faath,  and  the  residue  dissolved  in  dilute  hydrochloric  acid  (1  :  4),  so  as  to 
^ve  a  solution  containing  not  more  than  5  milligrammes  per  cc. 
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A  strip  of  tinfoil,  about   1  to  5  centimetres  long  and  1  centimetre  broad,  wiilsl 
linted  end,  is  then  placed  in  the  crucible,  with  the  point  refiting  on  the  conlr*] 
of  the  bottom  of  the  crucible,  and  its  other  end  resting  on  the  edge. 

It  is  advantageous  to  concentrate  the  liquid  to  a  tenth  or  even  a  twentieth  o1 
a  o.c.      After  ten  to  thirty  minutes,  according  to  the  quantity  of  antimony,  tl 
crucible  is  washed  with  water,  alcohol,  and  ether,  allowed  to  dry  spontaneooalyi 
and  examined  for  a  stain. 

Areenic  acid  under  the  same  conditions  does  not  produce  any  stain  when  tbft 
quantity  of  arsenic  is  not  more  than  5  milli^ammes  per  c.c,  provided  the  timed 
contact  docs  not  exceed  thirty  minutes.  Above  that  proportion,  arsenic  ^i^es  i 
stain,  though  much  more  slowly  than  antimony.  The  author  finds  that  it  ia  thi 
possible  to  detect  0002  milligramme  of  antimony  in  the  presence  of  125  times  ll 
quantity  of  arsenic. 

For  a  quantitative  estimation,  the  stain  is  compared  with  that  obtained  nndt 
the  same  conditious  with  solutions  of  antimony  in  hydrochloric  acid  contfJmo{ 
2,  4,  8,  13,  16,  and  20  thousandths  of  a  milligramme  in  0*1  c.c. 

Zinc  is  much  less  sensitive  than  tin  for  this  test,  and  cannot  be  used  in  the 
proBonco  of  arsenic. 

2.  I'ornuilioii  of  C(Bsium  Antimony  Iodide. — One  gramme  of  potassium  iodide  and 
3  grammes  of  C£e3ium  chloride  are  dissolved  in  10  c.c.  of  water,  and  1  drop  of 
dilute  ammonia  (I  :  10)  added  to  the  solution.  On  adding  this  reagent  to  a  solatiot) 
of  antimony  in  hydrochloric  acid  (1  :  4)  or  sulphuric  acid  (1  :  10),  containing  t6j 
least  2  milligrammes  per  c.c,  a  red  precipitate  of  the  double  iodide  ia  instantaneously 
produced,  the  form  of  which,  in  the  absence  of  bismuth,  is  frequently  charaoteristioj 
of  antimony. 

It  is  possible  to  detect  the  hexagonal  crystals  under  the  microscope  in  a 
sulphuric  acid  solution  of  antimony  not  containing  more  than  0*0001  milligramme  m 
rhu  ^-^-     ^^^  reaction  is  less  sensitive  in  a  hydrochloric  acid  solntion. 

This  quantity  of  antimony  can  also  bo  detected  in  the  presence  of  500  times  iHa^ 
quantity  of  arsenic,  provided  that  the  amount  of  the  latter  does  not  exceed  5  roiUi- 
grammes  in  0*1  c.c.     Above  that  proportion  free  iodine  begins  to  be  hberated. 

In  examining  the  stains  on  the  platinum  crucible  in  the  first  test,  or  Marth 
mirrors,  a  drop  of  nitric  acid  is  added  to  the  substance  in  a  porcelain  crucible,  ftnaj 
evaporated  to  dryness.     A  drop  of  the  cu?sium  reagent  is  then  placed  upon  the  ailf] 
residue,  together  with  an  eqnal  volume  (0-01  c.c.)  of  dilute  sulphuric  acid  (1  :  It^f-j 
After  a  short  time,  when  antimony  is  present,  a  reddish  layer  is  formed,  which 
not  disappear  on  adding  a  small  drop  of  sulphurous  acid  solution,  and  the  intei 
of  which  is  proportional  to  the  amount  of  antimony  present. 

If  the  quantity  of  antimony  in  the  residue  is  as  much  as  O'Ol  milUgrammfii  l* 
may  be  dissolved  in  0*1  o.o.  of  hydrochloric  acid  (1  :  4)  and  a  small  drop  of  tha  <^or 
tion,  mixed  with  the  same  quantity  of  Ihe  C83sium  reagent  on  a  glass  slide,  wbleh 
examined  after  two  minutes  under  the  microscope.  C.  A.  M. 
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A  Method  for  the  Quantitative  Separation  of  Nickel  and  Zino.  Arthur 
Daenheim  and  Ernst  Huldschinsky.  {Ber.  Deutsch.  Chem.  Ges.,  xxxiv,,  10, 
fiS.) — A  few  months  ago  the  authors  published  a  method  for  the  separation  of 
|t>alt  and  nickel  based  on  the  solubility  in  a  mixture  of  ether  and  arnyl  alcohol  of 
Ib  compound  ammonium  cobalt  thiocyanate  iBcr.,  xxxiv..  ^050).  They  have  now 
iXzid  that  a  similar  method  cannot  be  used  to  separate  zinc  from  cobalt,  since  i^inc 
l<3  forms  an  analogous  compound,  soluble  in  the  various  organic  solvents,  but  that 
B&ttqueDtly  ^iuc  can  be  separated  from  nickel  in  the  same  way  as  cobalt.  For  this 
^HkBe,  the  solution  of  the  chlorides  of  the  two  metals  is  evaporated  to  dryness, 
1^  residue  dissolved,  together  with  12  grammes  ammonium  thiocyanate,  in  not 
^gp  than  50  c.c.  water,  and  the  solution  repeatedly  extracted  in  a  Kothe  apparatus 
^V  a  mixture  of  1  volume  amy!  alcohol  and  26  volumes  ether.  From  the 
Riiion  containing  the  zinc  the  ether  and  alcohol  are  distilled  off,  the  residue  is 
^solved  in  hydrochloric  acid,  and  zinc  precipitated  with  sodium  carbonate.  The 
jXieouB  nickel  solution  is  evaporated  to  dr^'ness,  the  residue  heated  to  redness,  and 
t^kel  estimated  electrolytically  after  dissolviog  in  nitric  acid  and  converting  into 
x^  double  ammonium  oxalate. 

I  Analyses  by  this  method  of  solutions  containing  known  quantities  of  zinc  and 
mjml  gave  good  results.  Some  alloys  containing  copper,  nickel,  and  zinc  were  also 
^^sed  by  this  method,  as  well  as  by  separating  nickel  and  zinc  with  hydrogen 
Llphide  in  acetic  acid  solution,  and  the  results  were  found  to  agree  well  with  each 
iter  (within  0-2  per  cent.),  the  new  method  of  separation  being  far  more  expedi- 
pUB  than  the  old. 

I  In  using  the  method,  it  is  to  be  noted  that  nitric  acid  must  be  completely 
Imoved  before  the  extraction,  as  it  renders  the  latter  very  diilicult  to  carry  out. 
pall  quantities  of  free  hydrochloric  acid  left  after  evaporation  may  bo  neutralized 
ith  dilute  sodium  hydroxide  solution.  Any  iron  or  cobalt  in  the  alloy  will  be  found 
itb  the  zinc,  and  may  be  recognised  by  the  red  or  blue  colour  of  the  extract.  This 
institutes  a  disadvantage  of  the  method,  since  for  technical  purposes  it  is  very  often 
lecessary  to  find  the  total  amount  of  nickel  and  cobalt.  However,  the  small 
ities  of  cobalt  occurnng  in  these  alloys  can  be  readily  and  accurately  separated 
the  potassium  nitrite  method  after  weighing  the  zinc  oxide,  .\»  G.  L. 


A  Reagent  for  Ferrous  Salts  and  for  Certain  Motals  of  the  Zinc  and  Iron 
ip,  Q.  Denig&s.  (BulL  Soc.  P}tarm.  Bordeaiu:^  1901,  xli.,  161 ;  through  Journ. 
Chim.,  1001.  xiv.,  530,  531.)— The  author's  test  is  based  upon  the  fact  that 
or  derivatives  containing  the  alloxan  group,  give  a  blue  coloration  with 
solutions  of  ferrous  salts. 
le  reagent  is  prepared  by  mixing  2  grammes  of  uric  acid  and  2  c.c.  of  uitrio 
(40"  Bi.).  adding  2  c.o.  of  water  when  the  reaction  begins  to  slacken,  heating 
until  a  clear  solution  is  obtained,  and  dilating  it  to  100  c.c. 
few  c.c.  of  this  reagent  mixed  with  a  trace  of  a  solution  of  a  ferrous  salt,  and 
}d  alkaline  with  potassium  or  sodium  hydroxide,  gives  a  blue  coloration,  which 
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changes  to  light  yellow  on  shaking  the  tube,  owing  to  the  conversion  of  the  ferrous] 
into  a  ferric  salt. 

The  reagent  can  also  be  used  to  identify  eertain  metals  in  the  metallic  stMa.' 
Thus,  a  fragment  of  xine  boiled  for  some  time  with  2  to  3  o.c.  of  the  liquid  gives  a 
yellow  coloration.  Under  the  same  conditions  magnesium  gives  a  deep  carmiDdj 
colour;  cadmium  a  grenadine  tint;  iron  a  yellowiah-brown  tint:  nickel  i'rapidl)')| 
and  cobalt  (more  slowly)  an  orange  shade  ;  and  manganese  (slowly)  a  deep  carmiMj 
red  colour. 

Any  confusion  between  these  dififerent  colours  is  prevented  by  the  addition 
1  or  2  drops  of  sodium  hydroxide  solution,  when  the  following  colorations  aro  pra*' 
duced :  Carmine  with  zinc  and  cadmium  :  violet  with  magnesium  ;  bluish-violet  mtb 
manganese;  blue  with  iron  ;  Bordeaux  red  with  oobalt;  and  sepia  and  then  red  wilhi 
nickel. 

The  author  attributes  these  reactions  to  the  formation  of  metallic  purpuratoii  iii| 
the  following  manner  :  The  hydrogen  liberated  by  the  action  of  the  nitric  acid  nii  tbi 
metals  reduces  the  alloxan  to  alloxantin,  and  also  converts  part  of  the  nitric  aci< 
into  animouium  nitrate,  thus  producing  the  necessary  substance  for  the  formation  of 
purpuric  acid.  C.  A.  M. 

New  liethod  for  the  Estimation  of  Manganese.  Or.  ▼.  Knorre.  ^J«^J 
j\  awjew,  Chem.f  xiv.,  1149.) — In  Hampers  method  (Analvst,  1885,  191)  thert  il 
danger  of  loss  in  consequence  of  the  very  energetic  reaction  between  1*4  nitric  actd 
and  potassium  chlorate.  The  author  therefore  oxidixes  with  ammonium  persul] 
(See  also  Analyst,  xxvi.,  221.) 

A  solution  of  the  ore  or  alloy  is  made,  oontainicg  a  Uttle  free  sulphuric  acid 
uo  nitric  or  hydrochloric  acid.  An  excess  of  persulphate  is  added,  and  the  hquiJ 
boiled  for  four  to  seven  minutes.  The  precipitated  manganese  dioxide  is  filtered  i 
and  washed.  The  filter  is  placed  in  a  tiask,  and  the  precipitate  is  dissolved  bj 
adding  an  excess  of  standard  ferrous  sulphate  solution,  which  is  then  titrated  back 
with  standard  permanganate.  It  is  best  to  standardize  the  permanganate  on  > 
pure  manganese  compound  under  the  same  conditions  as  ocour  in  ibo  actual  doter- 
mination.  A.  M 


Volumetric  Estimation         Kanganese.     H.  Ramage.     {Chevi.  ^  >^iv. 

209.) — For  wrought  iron,  steel,  and  pig-iron,  weigh  out  1*1  gramme^  .^  ^ot 

dilute  nitric  acid  (about  5N),  and  boil.     Decant  the  solution,  filter  off  carbonac«oai| 
matter  if  necessary,  and  to  the  part  undi.S8olved  add  more  nitric  acid  up  to  'I(i  ct- 
The  free  acid  is  then  about  4N.     If  the  sample  contains  much  Riliooo,  oar^  most  b»| 
taken   when  boiling  not  to  unduly  concentrate  the  acid,  or  the  ailieic  acid  willj 
separate  in  a  form  which  blocks  up  the  filter.     Cool  to  about  16"  C,  oxidizA  wilh| 
•2  grammes  of  "sodium  bismuthate,"  stir  for  three  minutes,  and  filter  thttinKh 
asbestos  filter.    Add  hydrogen  peroxide  solution  (approximately  ^  la  N  oilrio  addlj 
from  a  burette  until  the  rtuldish  colour  disappears,  then  add  1'.5  to  S-O  cc.  In  ei 
and  titrate  with  ^^j  permanganate.     The  hydrogen  peroxide  solution  is  stAot 
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lal  the  pennaugaDate  in  the  presence  of  >  nitric  acid.  Each  q,g.  of  {^^  hydrogen 
xide  solution  reduced  equals  0*1  per  cent,  of  man^nese.  A  determination  can  be 
sleted  in  twelve  minuter. 

In  the  case  of  ferromanganese  and  spiegeis  the  process  given  by  Reddrop  and 
bUtbor  (Journ.  Chetn.  Soc,  1895,  26^)  need  not  bo  modllied. 
A  large  excess  of  hydrogen  peroxide  must  not  be  used,  as  a  reaction  takes  place 
©en  it  and  the  iron.  For  each  ac.  excess.  01  c.c.  is  reduced  immediately. 
;her  small  error  in  the  opposite  direction  is  due  to  reduction  of  the  permanganic 
during  and  after  filtration.  This  may  be  avoided  by  more  complete  oxidation  of 
original  solution  in  nitric  acid;  to  effect  this  it  is  boiled  with  O'O  gramme  of 
|n|babe,  cooled,  and  excess  of  sulphurous  acid  is  added,  then  To  gramme  of 
Bbbbe,  and  the  determination  is  completed  as  described  above.  A,  M. 

^Bumetrlo  Estimation  of  Manganese.  F.  Ibbotson  and  H.  Brearley 
PKNWs,  Ixxxiv.,  '2-i7.)—ln  the  "  bismuthate  "  process  (see  above  Abstract)  the 
ction  of  the  permanganic  acid  during  and  after  filtration  is  ascribed  by  the 
ors  to  the  presence  of  carbon.  This  makes  it  essential  to  complete  the  oxidation 
e  carbon  in  hot  solutiouH  -for  high  carbon  steels  at  any  rate.  Other  substances 
tently  present  in  steel-making  alloys  interfere  with  the  process ;  some  of  these 
pecialty  considered.  The  process  generally  used  by  the  authors  is  as  follows  : 
jlve  I'l  gramme  of  the  metal  in  3o  c.c.  of  1-20  nitric  acid,  and  then  add 
uthate  a  little  at  a  time  to  the  somewhat  cooled  solution  until  a  permanganate 
IT  persists,  or  on  boiling  is  decomposed  to  manganic  oxide.      Clear   up   the 

fknate  or  the  dioxide  precipitate  with  a  little  hydrogen  peroxide,  sulphurous 
ferroas  sulphate  free  from  manganese.  Cool  the  solution,  and  add  about 
water  and  a  considerable  excess  of  bismutliate.  Filter,  wash  with  dilute 
4  per  cent.)  nitric  acid,  and  titrate  with  decinormal  permanf;anate. 
Qnliko  hydrogen  peroxide,  the  excess  of  ferrous  sulphate  does  not  react  with 
t  nitrate,  and  is  therefore  preferable.  It  can  be  safely  used  in  cold  nitric  acid 
tons  as  above,  if  the  titration  is  not  needlessly  delayed.  Alolybdenum,  titanium, 
ranadium  do  not  interfere  in  this  modification  aa  they  do  in  Ramage's  process, 
iromium  be  present,  it  is  liable  to  be  slowly  but  completely  oxidized  by 
ntbate  to  chromic  acid,  thus  giving  high  results  for  manganese.  Thebisumthate 
id  therefore  be  added,  and  the  solution  shaken  and  filtered  quickly.  The 
ace  of  tungsten  introduces  no  error ;  but  in  steels  containing  much  tungsten. 
»rticu!arly  iu  chrome  tungsten  steels,  the  precipitate  ha,s  a  tendency  to  pass  the 
The  joint  presence  of  tungsten  and  hydrofluoric  acid  causes  the  results  to  be 
ud  very  erratic,  so  the  hydrofluoric  acid  should  be  driven  off  with  sulphiuric 

i  

K^ometric  Estimation  of  SCanganose.     L.    Dufty.     {Ckem.   News,   Isxxiv., 

Psimplitication  of  Reddrop  and  Haraage's  process  (see  above)  for  use  lu 
The  nitric  acid  solution,  which  has  been  used  for  determining  the  carbon 
}Xiz),  is  transferred  to  a  :ib  c.c.  stoppered  test  mixer  and  made  op  to  a  definite 
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Tolume.     A  standard  steel  of  known  luanganese  content  is  treated  in  like  manner! 
Equal  quantities  of  bismuthate  (02  gramme)  are  added,  the  contents  mixed,  &llo«( 
to  settle  (thirty  minutoB),  measured  quantities  of  the  clear  pink  solutions  are  traoi-^ 
ferred  to  stoppered  carbon  tubes,  and  the  colours  compared  in  the  usual  mannetj 
(See  also  A^'alyht,  this  vol,  p.  27.)  A.  M. 


A  New  Gravimetric  Method  of  Estimating  TeUuritim.  A.  Outbier^ 
{Berichiet  1901,  xxxiv.,  2724-2726.)— The  ordinary  methods  in  which  the  tellariai 
is  precipitated  from  an  acid  solution  is  open  to  the  objection  that  the  element  readU] 
undergoes  oxidation,  and  may  then  dissolve  to  a  considerable  extent  during  the  wi 
On  the  other  hand,  when  the  precipitation  is  effected  by  boiling  an  alkaline  aolut 
with  dextrose,  the  excess  of  alkali  necessary  interferes  with  the  determination. 

The   author's   method   consists  in  precipitating  the  tellurium  with   hydraxiiit 
hydroxide,  by  which  method  oxidation  of  the  tellurium  does  not  occm*. 

In  making  a  determination,  a  weighed  quantity  of  telluric  acid  was  dissolved  il 
warm  water  in  a  dish  covered  with  a  glass,  and  a  10  to  20  per  cent,  solutiou 
hydrazine  hydroxide  introduced  by  means  of  a  pipette  through  the  opening  betwetinj 
the  spout  and  cover  of  the  dish,  until  the  liquid  became  dark  blue  or  black,  and  oi 
boiling  yielded  a  tlocculcnt  precipitate  of  metallic  tellurium.     A  further  quantity 
the  hydrazine  hydroxide  was  now  added  in  successive  small  portions  until  the  «U] 
natant  liquid  no  longer  became  coloured.     After  each  addition  the  dish  was  h( 
until  the  tellurium  had  completely  settled,  leaving  a  colourless  liquid  above. 

When  cold  the  liquid  was  filtered  through  a  paper  filter  previously  drie»l 
105"  C.  and  weighed,  and  the  precipitate  washed  with  hot  water  and  dried  on  thi 
filter  at  105"  C.  until  constant  in  weight.  Care  was  taken  to  do  the  washing  ftfi^ 
drying  as  rapidly  as  possible,  in  order  to  avoid  any  chance  of  oxidation. 

In  test  experiments  a  sample  of  telluric  acid  containing  theoretically  55*50 
cent,  of  tellurium  gave  by  this  method  5o-29  to  5570  x>er  cent,  of  tellurium. 

C.  A.  RL 


The  Determination  of  Csesium  and  Rubidium  as  Bisulphat^,  and  of 
PotaHslum  and  Sodium  as  Pyroaulphate.  Philip  K.  Browning.  {Jieits.  Ani'ty 
Chem.f  xxix.,  Ml.)  The  author  hnds  that  cieaium  and  rubidium  salts  of  voliUil^ 
acids,  when  treated  with  an  excess  of  sulphuric  acid  and  heated  at  a  tompcntun* 
of   250'  to   270^  to  constaut   weight,  yield   the   acid  salts   CsiiSO^  and 

Cifisium   shows   a   slight   tendency   to    retain   a   little   more   sulphurie    a^ 

corresponds  with  the  acid  salt,  but  if  this  is  heated  above  300^  it  loses  water  as  ^^ 
aa  sulphuric  acid.     When  sodium  and  potassium  salt'^  are  treated  in  the  sotna 
(hey  yield  the  pyrosulphates  Na^hjO^  and  K^S.^0,.     Lithium  Baits  yi«»ld  n«tbiff 
bisulphate  nor  the  pyrosulphate.    The  results  quoted  in  support  of  the  tbow  sb 
ments  are  fairly  satisfactory.  A.  U.  L 
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Methods  for  Examining  the  BeooTerad  Sodu  of  Cellulose  Faotories. 
G.  Lunge  and  W.  Lohbfer.  (Zeits.  f.  ait<few.  Ch^in,,  xiv.,  !1*25.) — This  product 
differs  from  the  erode  soda  obtained  by  the  Leblanc  process  in  that  it  contains  Large 
quantities  of  salphide  and  also,  if  straw  be  used  as  the  source  of  cellulose,  consider- 
able quantities  of  silicate.  For  regulating  the  factory  processes  it  is  necessary  that 
the  following  constituents  should  be  estimated  :  Caustic  soda,  carbonate,  silicate, 
bulphide,  sulphite  and  sulphate  of  sodium,  and  insoluble  matter.  It  is  not  possible  to 
entirely  precipitate  the  silicate  along  with  the  carbonate  by  the  addition  of  bariurn 
chloride ;  consequently,  other  methods  must  be  used  to  distinguish  the  constituents 
one  from  the  other.  The  authors  find  that  in  the  presence  of  sodium  chloride  sodium 
silicate  requires  the  full  theoretical  quantity  of  hydrochloric  acid  to  neutrali:!e  it, 
whether  methyl  orange  or  phenolphthalein  be  used  as  indicator  The  analysis  is 
carried  out  as  follows  : 

Fifty  grammes  are  dissolved  at  about  45^  C.  by  shaking  with  about  600  c.o.  of 
water,  free  from  carbonic  acid  and  air,  in  a  closed  litre  flask.  This  is  then  filled  to 
the  mark. 

1.  Insoluble  matter  is  determined  as  is  usually  done  in  crude  soda. 

2.  Alkalinity. — ^Twenty  c.c  is  titrated  with  ^  hydrochloric  acid,  using  phenol- 
phthalein ae  indicator;  then  methyl  orange  is  added,  and  the  titration  is  continued. 
The  eud-poiut  is  sharp. 

3.  Na.jS'^Na^SO^. — Twenty  c,e.  are  diluted  with  air-free  water  to  about  200  c.c, 
ifiod  with  acetic  aoid,  and  rapidly  titrated  with  ^^  iodine  soiution,  using  starch 

dicator. 

4.  Na^SO^, — Alkaline  ^nc  solution  is  added  to  100  cc.  of  the  solution  to  preci- 
pitate the  sulphide.  The  Uqnid  is  poured  through  a  dry  filter,  IjO  c.c.  of  the  filtrate 
are  acidified  with  acetic  acid,  and  titrated  with  ,\  iodine. 


n> 


5.  Na^SiOy — Twenty  c.c.  are  evaporated  to  dryness  with  hydrochloric  acid,  and 
tiliea  is  determined  in  the  usual  way. 

6.  Sa^SO^  is  determined  by  precipitation  with  barium  chloride. 
The  alkalinity  determined  with  metliyl  orange  gives 

Na.,CO,  +  NaOH  +  Na.SiO,  +  Na,S  +  iNa,S03, 
tbe  number  obtained  with  phenolphthalein  indicates 
iNajCOj  -f-  NaOH  -f-  Na-SiO,  +  iNa,8. 
Ice  tbe  difference  therefore  gives  NaXOj-f- Na.S-!- NajSOi,.     Subtracting  (3)  from 
ila  gives  NaiCO>    The  diflerence  between  (.3)  and  (4)  gives  Na^S.    All  the  compounds 
jvlueh  go  Co  make  up  the  alkalinity  are  now  known  excepting  NaOH,  which  can 
[tfaerefore  be  calculated  by  diflerence.  A.  M. 


Tho  Analysis  of  Alkali  Peraulphates.     O.  Allard.     {■hurn.   fh/inn.  Chun., 
1901,  xiv.,  •jChj-508.) — A  common  method  of  valuing  alkali  persulphatos  is  based  upon 
le  fact  that  they  liberate  iodiae  from  potassium  iodide  and  on  the  titration  of  this 
flodiiM  with  standard  thiosutphate  solution. 

From   tbe  author's  experiments,  which   are  given  in  detail,   it   appears  that 
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if  Bolphuric  acid  be  added  to  the  liquid,  as  advocated  by  Happ  and  by  Moreaa 
results  are  considerably  too  high,  whereas  in  a  neutral  solution  they  are  accurate 
The  reaction  is  complete  after  thirty  minutes,  but  it  is  advisable  to  wait  for  an  hour 
before  titrating.  C.  A.  M. 


Quantitativo  Determinatiou  of  Fluorine  in  Fluorides  Easily  Deoomposablo 
by  Sulphuric  Acid.  W.  E.  fiurk.  [Journ.  Avicr.  Chem,  .Soc,  xxiii.,  826.) — The 
following  is  a  modification  of  Cai'not's  method  (Compt.  rend.,  1892,  114,  760)  for  the 
estimation  of  tluorine.  Ad  intimate  mixture  of  0*2  gramme  of  the  Huoride  ud 
3  grammes  recently  calcined  powdered  silica  is  decompoeod  at  a  temperaluro  of 
120°  to  135''  by  means  of  40  c.c.  of  sulphuric  acid.  The  evolved  gases  are  Iftd 
through  three  U -tubes,  plugged  at  intervale  with  glass  wool,  and  cooled  by  moans  of 
water,  which  serve  to  intercept  any  sulphuric  acid  fumes,  to  the  bottom  of  a  naixoir 
cylinder,  containing  a  layer  of  mercury,  and  above  this  20  c.c.  of  %  10  per  cent 
solution  of  potassium  fluoride,  which  converts  the  silicon  fluoride  into  potasAiant 
fluosilioate. 

Immediately  before  use  a  current  of  dry  air  is  drawn  thi'ough  the  whok 
apparatus,  which  is  at  the  same  time  warmed.  After  the  introduction  of  the  saropla 
and  sulphuric  acid,  which  latter  should  previously  bo  heated  to  IG/J"  whilst  a  curr«nt 
of  air  is  passing  through  it,  the  decomposition  flask  is  heated  for  one  and  a  balf, 
hours,  the  current  of  air  being  maintained  all  the  time.  The  solution  and  precipi 
in  the  receiving  vessel  are  then  transferred  to  a  beaker  by  means  of  a  pipette, 
the  vessel  rinsed  out  with  email  quantities  of  water.  The  total  volume  should  oot] 
exceed  TO  c.c,  and  a  thin  coating  on  the  inner  wall  of  the  receiving  vessel  should 
not  be  removed,  as  it  is  due  to  addition  products  of  the  potassium  fluoride  and  tb« 
glass.  After  adding  an  equal  volume  of  alcohol,  the  precipitate  is  allowed  to  suhaida^ 
for  half  an  hour,  filtered,  washed  with  alcohol,  dried  at  100',  and  weighed.  No  te 
analyses  are  given.  A,  G.  L. 


i 


A  Gas  Volumetric  Method  of  Determining  Chlorides,  Hydrochlorio  A 

Silver,  and   Phosphates.     E,  Biegler.     (Zeit.  anal  Outn.,  1901,  xL,  633.63a 
Chlorides. — The   principle  of  the  method  is  that  on   treating  silver  chloride  wit 
hydrazine  sulphate  and  sodium  hydroxide,  the  silver  separates  in  the  metallic  fons 
whilst  nitrogen  is  liberated;  thus 

4AgCl  -t-  NJT,H.,SO,  +  fiNaOH  ==  4 Ag  +  4NaCl  -h  Na-^SO,  +  GH.O  +  N^. 
According  to  this  equation,  1  part  of  nitrogen  correspond*^  to  20*424  parta  of  sil 
chloride,  but  in  practice  the  author  found  that  the  corresponding  quantity  was  only 
20-2  parts. 

in  making  a  determination,  the  solution  of  the  chloride,  which  should  not  yitki 
more  than  1  gramme  of  silver  chloride,  is  acidified  with  2  to  3  c.c.  of  nitric  acid,  a 
treated   with  a  6  per  cent,  solution  of  silver  nitrate.     The  resulting  preci?^'*"^'" 
collected,  washed,  and  transferred  to  the  outer  vessel  of  a  Knop- Wagner  ni: 
into  which  are  also  introduced  about  .SO  c.c,  of  water,  and  about  0*o  gr^.i! 
crystalli/icd  hydrazine  sulphate,  whilst   10  ca  of  a  10  per  cent,  solation  of 
hydroxide  are  placed  in  the  inner  vessel. 
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The  nitrogeD  is  then  lilierated,  measured,  with  the  usual  precautions  as  to 
^mperature,  etc.,  aud  calculated  into  its  weight  in  milligrammes.     This  weight* 
tultiplied  l»y  20*2,  gives  the  corresponding  weight  of  silver  chloride,  whilst  the  factor  5 
ives  the  amount  of  chlorine,  and  the  factor  s-23  the  amount  of  sodium  chloride. 
A  phosphate  can  be  converted  into  the  silver  salt,  and  this  into  the  chloride, 
which  is  determined  in  the  ahove  way.  0.  A.  M. 

■         The  Detection  of  Chromic  Add  by  means  of  Hydrogen   Peroxide  in  the 
l^reeence  of  Vanadic  Acid.      C.  Heichard.     {^eit,  amti  Cftem,  1901,  nU  577-586.) 
— One  of  the  sharpest  tests  for  chromic  acid  and  its  salts  is  the  well  known  blue 
^oloration  of  perchromic  acid  (Cr^O;)  which  is  obtained  with  hydrogen  peroxide. 

The  author  has  made  a  seri'^s  of  experiments  which  show  that  the  presence  of 

ladic  acid  has  a  strong  inhihitive  influence  on  the  production  of  this  reaction. 

Even  when  potassium  bichromate  is  added  in  the  proportion  of  10  parts  to  1  of 

kmmoniunt  vanadate,  the  restrictive  influence  of  the  vanadic  acid  is  still  perceptible. 

ty  adding  sodium  arsenate  or  sodium  phosphate^  however,  the  effect  of  vanadic  acid 

in  the  perchromic  acid  reaction  is  overcome. 

As  regards  other  salts,  it  appears  that  sodium  nitrate,  or  nitrite,  ammonium 
[phate,  potassium  iodate,  or  uranium  nitrate,  have  no  perceptible  restrictive 
Lence  on  the  vanadic  acid. 

The  presence  of  certain  acids  allied  to  vanadic  acid  (molybdic  and  tungstic 
ftoid)  were  found  to  exert  a  similar  restrictive  intluenoe  on  the  perchromic  acid 
reaction.  C.  A.  M. 


REVIEWS. 

EBURNTS  AND  THBiB  AcTiONs.  By  Cabl  OprENHGiMBR,  M.D.,  Ph.D.  Translated 
from  the  German  by  C.  Ainsworth  Mitchell,  B.A.,  F.I.C.  London :  Chas. 
Griflin  and  Co.     Price  78.  6d.  net. 

This  work  contains,  within  the  compass  of  some  300  pages  of  reading  matter,  a 
;am^  of  almost  all  that  has  been  so  far  published  on  the  subject  of  enzymes.  The 
matter  is  therefore  presented  to  the  reader  in  very  condensed  form,  but  without 
any  apparent  sacrifice  of  lucidity.  The  amount  of  literature  which  has  been  perused 
■>y  the  author  in  the  preparation  of  the  book  is  simply  enormous;  there  is  scarcely 
a  page  without  a  reference  to  some  work  or  periodical,  and  to  some  pages  as  many  as 
a  dozen  are  appended.  The  book  is  divided  into  a  general  and  special  part ;  the 
former  contains  a  brief  historical  notice  of  the  enzymes,  the  definition  of  these  bodies, 
the  influence  of  external  agents  upon  them,  the  mode  of  action  of  the  enzymes, 
their  secretion  in  plants  and  animals,  and  their  importance  to  hfe.  The  special 
part  deals  with  the  enzyme^  individually,  dividing  them  into  two  great  classes — 
bydrolytic  and  oxidizing.  In  this  latter  class  Buchner's  zymase  is  included,  the 
author  being  of  opioion  that  the  oxidation  in  this  case  is  intromoleoular.  All  through 
the  book  Dr.  Oppenheimer  treats  the  denominations  "ferment"  and  "enzyme"  as 
synonymous,  and  as  this  clashes  somewhat  with  the  commonly-accepted  notions  of 
the  two  terms,  it  may  prove  somewhat  confusing  if  not  borne  in  mind.     An  excellent 
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innovation  is  the  author's  proposal  to  derive  the  name  of  the  enzyme  from  I 
the  body  on  which  it  acta ;  thus  the  enzyme  that  converts  maltose  into  glaoosei, 
which  has  hitherto  been  called  glucase,  is  now  termed  maltase,  ordinary  diAfltaae 
amylase,  etc.  The  volume  concludes  with  a  copious  bibliographioal  index  of  ibr 
literature  of  the  enzymes  ;  it  gives  references  to  no  less  than  1,270  books  or  papert, 
and  is  followed  by  a  general  index  of  Bubjects,  and  also  one  of  authors'  naii)e& 
Dr.  Oppenheimer  deserves  our  warmest  thanks  for  bringing  such  an  immense  roassol 
information  into  such  readily  accessible  form  ;  the  book  cannot  fail  to  be  of  extreme 
value  to  the  student  as  well  as  to  the  expert.  His  views  on  some  of  the  probl< 
connected  with  enzymic  action  will  be  read  with  deep  interest,  although  it  is  painfull] 
evident  that  IJnality  is  a  long  way  from  being  reached  in  this  recondite  subject.  The 
translator,  Mr.  C.  A.  Mitchell,  is  to  be  congratulated  on  the  excellent  manner  Inj 
which  he  has  performed  his  by  no  means  light  task  of  translating ;  he  has 
interpolated  a  number  of  additions  to  the  original  text  in  order  to  bring  the  work  u] 
to  present  date.  In  his  preface  he  calls  attention  Co  the  recent  discovery  that  some 
of  the  enx.ymes  possess  a  reversible  action,  and  this  somewhat  contravenes  some  of 
the  views  of  the  author  on  the  theory  of  enzymic  action.  W.  J.  S. 

American  Hakdy  Book  op  the  Brewing.  Maltino,  and  Auxilukt  Teadb«.  By 
RoiiKBT  Wahl.  Ph.D.,  and  Max  Hbnius,  Ph.D.  Chicago:  Wahl  and  Heniua 
Price  $10. 
This  work,  ab  stated  in  its  preface,  is  designed  for  a  book  of  ready  reference, 
and  makes  no  pretence  to  be  a  text-book  on  brewing.  It  consists  of  1/260  pages  of 
matter,  clearly  printed  on  very  thin  paper,  bound  in  limp  leather,  so  that  it  may  b« 
carried  in  the  pocket.  The  authors  have  been  assisted  in  the  production  of  the  book 
by  a  number  of  assistant  editors  and  oontribotors.  The  scope  o!  the  work  ie  wide 
indeed,  for  it  not  only  contains  chapters  on  such  subjects  as  chcmistr}*,  brewios 
materials,  micro-organisms,  etc.,  which  are  ordinarily  met  with  in  books  on  brewing, 
but  such  cognate  subjects  as  mensuration,  mechanics,  machinery,  physics.  legal  iofonoft- 
tion,  etc.  There  is  a  copious  bibhography  of  works  on  brewing  and  kindred  subjeotca 
very  useful  Enghsb-German  dictionary  of  technical  terms,  and  a  very  full  tn^ 
complete  general  index.  The  book  is  a  veritable  vijUlum  m  parvo,  and  ooriiuotj 
well  fulfils  the  object  for  which  it  is  intended.  It  is  the  tirpt  standard  book  ibii 
haa  appeared  on  American  brewing,  which,  though  originally  derived  from  thi 
German  system  of  lager-beer  brewing,  has  developed  an  individuality  peculiar  ^ 
itself;  and  tiie  same  may  be  said  of  Americaa  top-fermentation  brewing.  Thoo^ 
primarily  intended  for  the  American  brewer,  it  contains  much  that  is  of  iotere4l  ^^ 
utility  to  brewers  of  other  lauds.  W.  J.  ? 

Bbwage    and    the    B.vctkkial    Pl'KIKICation    ok    Skwaoe.      By    Bamlkl   liiut*i" 
D.Sc.  (LoND.).     The  Sanitary  Publishing  Co.,  Ltd.     Price  148. 

The  appearance  of  a  Beoond  edition  of  this  work  within  a  few  monthB  of  the 
first  afTords  a  convincing  proof  that  it  meets  a  widespread  want,  Nor  is  the  rmsan 
of  its  popularity  far  to  seek.  When  it  is  considered  that  treatises  ou  this  M^i*^. 
have  in  general  been  the  work  of  enthusiasts  eager  to  inform  the  world  of  ^ 
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ery  of  the  UDivdrsal  remedy  for  pollution ;  or  of  eDgineers.  able  and  resourceful, 
t  true  to  their  creed  of  removal  rather  than  depuration  ;  or,  lastly,  of  plodding 
Bkers  after  information  who,  with  the  best  intentions,  have  made  confusion  worse 
tifounded  by  heaping  in  disorder  the  ill-digeated  accuinulations  of  tours  of  iu^pec- 
in,  it  is  not  astonighing  that  a  well-considered  account,  such  as  that  under  present 
ilice,  of  sewage,  the  changes  it  undergoes  in  its  natural  conversion  into  inoffensive 
vrater,"  and  the  artificial  means  that  have  been  devised  to  facilitate  and  cheapen 
at  conversion,  should  obtain  a  world-wide  acceptance.  The  present  time  ie,  of 
Drae,  exceptionally  opportune  for  the  appearance  of  a  work  of  this  description, 
le  enormous  advances  of  the  past  few  years,  not  only  in  the  knowledge  of  the 
tionale  of  sewage  purification,  but  in  the  technical  application  of  that  knowledge, 
Bother  with  the  official  fixation  of  established  progress  by  the  periodical  issue  of  the 
ports  which  may  uow  be  expected  from  the  Royal  Commission,  all  tend  to  render 
alcome  the  publication  of  a  scientific  statement  of  the  latest  views  of  l>oth  theory 
id  practice. 

After  a  preliminary  quotation  of  the  findings  of  the  Koyal  Commission  as  sum- 
arized  in  their  interim  report,  the  author  proceeds  in  the  earlier  chapters  to  define 
wage,  and  to  describe  methods  for  its  chemical  and  bacterioscopic  examination, 
le  preference  being  given  to  methods  which,  if  not  of  the  highest  degree  of  accuracy, 
!e  capable  of  easy  and  rapid  application,  a  matter  of  prime  importance  in  this 
U'ticular  connection.  The  various  standards  of  purity  of  effiuente  also  receive 
le  notice. 

Chapter  V.  introduces  the  subject  proper,  the  nature  of  the  chemical  changes 
duced  in  sewage  by  bacteria,  and  is  followed  by  a  section  on  Irrigation  and  Sewage 
urms.  Chemical  precipitation,  forming  the  chief  subject  of  Chapter  VII.,  would 
BCQ  somewhat  out  of  place  in  a  work  devoted  to  bacterial  purification,  but  follows 
bturally  upon  a  brief  reference  to  simple  subsidence,  which  is  now  very  generally 
und  to  be  an  economical  preliminary  to  the  true  bacterial  treatment.  Chapter  VIII,, 
\  Sterilization,  gives  some  idea  of  the  task  before  the  lioyal  Commission  in  the 
irsuit  of  a  method  of  **  eliminating  or  destroying  organisms,  or  at  least  those  giving 
to  to  infectious  diseases." 

The  concluding  chapters  describe  in  detail  the  various  appliances  that  have  been 
[vised  for  assisting  the  bacteria  in  their  beneficent  labours,  by  providing  the  con- 
tions  under  which  each  group  of  species  can  work  to  the  best  advantage :  and 
irhape  the  most  useful  feature  iu  the  whole  book  is  the  clear  and  emphatic  manner 
.  which  the  absolute  necessity  for  the  appropriate  alteration  of  conditions  in  con- 
rmity  with  the  stage  of  purification  at  which  the  sewage  has  arrived  is  insisted  on. 
sis  has  long  been  a  matter  of  course  in  such  industries  as  depend  on  the  successive 
•ilization  of  bacteria  of  different  t>^s  and  habits,  and  there  can  be  no  question  that 
le  progress  of  sewage  treatment  has  been  seriously  retarded  by  the  failure,  except 
certain  isolated  Instances,  to  reali;^e  this  truth. 

A  brief  account  of  trade  wastes  and  their  influence  on  bacterial  action  brings  to 
oiose  a  work  which  will  assuredly  take,  if  it  has  not  already  taken,  a  position  as 
le  standard  authority  on  the  subject,  and  which  no  one  responsible  for  the  con- 
ion  of  sewage  dispo.sal  works  can  afi'ord  to  leave  unread.  F.  W.  S. 
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OBITUARY   NOTICE. 

THE  LATE  DR.  G.  HARRIS  MORRIS. 

It  is  with  ainoers  regret  that  we  have  to  record  the  death  of  one  of  oar  menil 
Dr.  G.  Harris  Morris,  who  passed  away  on  December  30  of  last  year,  at  the 
age  of  forty-three  years.     Born  at  Bristol,  he  commenced    his  scientific  career 
assistant  to  Dr.  Tilden  at  Clifton  College.    He  then  proceeded  to  Germany,  s\ 
chemistry  under  Dr,  Wislicenus,  and   graduated  as  Ph,D.  at  Wiirtzhurg.     On 
return  to  England  he  rejoined  Dr.   Tilden  at   Clifton,  and  when   the   latter  ivi 
appointed  Professor  of  Chemistry  at  Birmingham,  accompanied  him  there,  and  act 
as   his   demonstrator.      In    1883   Dr.    Morris   was   ap^jointed    chemist    to   Mi 
Wortliington   of   Burton,  and  in  conjunction   with    Mr.  (now   Dr.)  Horace  Broi 
continued  those  valuable  researches  on  the  *'  Action  of  Diastase  on  Starch,'*  w1 
had  been  commenced  some  years  previously  by  Brown   and  Heron.     These  wi 
followed  in  1800  by  a  masterly  investigation  (also  in  conjunction  with  Brown)  on  tl 
••  Germination  of  the  Grasses,"  aud  subsequently  by  a  similar  investigation  into 
physiological  chemistry  of  foUage  leaves.     More  recently,  in  conjunction  with  Broi 
aud  Millar,  a  paper  of  great  value  aud  interest  was  communicated  to  the  Chemi< 
Society — '*  On  the  Experimental  Methods  of  the  Investigation  of  Starch  Converwt 
Products,"  which  placed  the  methods  of  analysis  of  these  bodies  on  a  more  cei 
foundation.     Besides   these,   Dr.    Morris   contributed   a   number  of   papt^^rs   to 
Chemical  Society  and  to  the  Institute  of  Brewing.     fEe  woe  conjoint  author  wit 
Dr,  Moritz  of   that  well  known  work  "  A  Text-book  of  the  Science  of    Brewing. 
Dr.  Morris  haa  for  some  years  past  been  engaged  in  private  practice  as  partner  wit 
Dr.  Montr.     He  also  held  the  positions  of  editor  to  the  Brewhuj  Trade  li. 

analyst  and  scientitic  adWser  to  the  Country  Brewers'  Society.     For  somi. 

was  lecturer  on  bacteriology  at  the  Jenner  Institute.     Last  year  the  University 
Birmingham  conferred  on  Dr.  Morris  the  honorary  degree  of  B.Sc 


INSTITUTE  OF  CHEMISTRY  OP  GREAT  BRITAIN  AND  IRELAND. 
The  following  is  a  list  of  the  names  of  the  oaudidates  who  passed  the  Intermedii 
Examination  of  the  Institute  of  Chemistry  held  iu  January,  1*.>02 :  G.  J,"  '« 
K.  B.  Benham  ;  J.  L.  Gurle;  H.  W.  Hill ;  J.  Johnston  ;  A.  \V.  Koapp,  B.Sc. 
8.  G.  Paine;  W.  B.  Parker;  J.  B.  Pursglove ;  J.  C.  Sheldon;  H.  A.  Tempany; 
R,  Tyler. 

Final  A.LC.  Ex.vuination.— Branch  **A''  (Mineral  Chemistry):  A.  G. 
strong ;  W.  W.  Lumsden  ;  A.  B.  Shepherd,  B.Sc.  (Vict.) ;  and  W.  F.  Sutherst,  Ph.1 
(Geneva). 

Branch  "  D  "  (Organic  Chemistry) ;  G.  Clarke,  jun. ;  E,  D.  M.  Neumann,  Bui 
(Oxoa.).Ph.D.  (Gottingen):  H.  A.  D.  Neville,  B.Sc.  (Lond.);  G.  M.  Norman,  A.R.C.! 
B.Se.  (Lond.) ;  W.  H.  Nuttall ;  W.  H.  Peters;  and  V.  W.  Theobnlds. 

Branch   "E"  (Analysis  of   Food  and   Drugs,   including  an   Examinattoa 
Therapeulicd,  Pharmacology,  and  Microscopy):  F.  W.  F,  Am  aud ;  J.  Evans; 

tins;  W.  Partria^'u  :  S.  U.  Uichmond  ;  and  E.  C.  Spurge. 
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JOHN  J.   GRIFFIN    &   SONS,   Ltd 

20-26,  Sardinia  Street,  Lincoln's  Inn  Fields,  London,   W.C.  1 

NEW  CENTRIFUGES  FOR  BACTERIOLOGICAL  RESEARCH  k  GENE1| 
USE  in  the  EXAMINATION  of  URINE,  BLOOD,  SPUTUM,  MILK,  et 
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T0WN80N  AND  MERCER,  34,  Camomile  Street,  London,  E. 
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Manufacturers  of  (lieniical  Hiid  Srienfitir  AppiinttuN  luid  Pure>  I'hfMiil 


SOLE     AGKNT9     tN 
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AND  lU  LONDON  FOR  SCHLEICHEH  AND  SCHULLS'  RHENISH  FILTER  PAPERS,  MUNCKTILLS  Sm 
FILTER  PAPERS,  AND  JOSEPH  KAVALtER'S  GLASS  APPARATUS. 


FREDERICK  JACKSON  AND  CO.  (Late  Mottershead  and  Ca 

14,  CROSS  STREET,  MANCHESTER. 

Chemical  and  Physical  Apparatus  and  Chennici 

Prie4  IAmX  of  Chemical*  and  TUuMtmttd  Catafopu*  of  ApjMr^twuJr^  om  ^>pIiemtio%. 


BAIRD    AND    TATLOCK, 

14,  GROSS  STREET.  HATTON  GARDEN.  LONDON,  E.O 
Scientific  Instrument  Makers  and  Laboratory  Furnish 

Laffmann-Beam  Milk  Tester.  Richmond's  Milk  Scale.  Becker's  Balances  at 
Weights,  Schleicher  and  Schiill's  and  MuncktllPs  Filter  Paper,  eto.«  eta 

CATALOQCfS   O4V    APPLICATIOS. 


JAMES  WOOLLEY,  SONS  &  CO.,  Limite 

ViGTORIA    BRIDGE,    MANCH£GTBR. 
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Pure  Chemicals  for  Analysts,  etc.  lUnstrated  Catalogues  free  on  applif 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 


ANNUAL  DINNER  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

The  aanual  dinner  of  the  Society  took  place  ou  Wednesday  evening,  February  12,  at 
the  Hotel  Cecil.  The  President,  Dr,  J.  Augustas  Voelcker,  M.A.,  B.So.,  presided. 
About  sixty  members  and  guests  were  present,  among  the  latter  being  Sir  Ernest 
Clarke,  .M.A.,  Secretary  of  the  Royal  Agricultural  Society  of  England;  Mr.  T.  H. 
Elliot,  C.B.,  Secretary  of  the  Board  of  Agriculture ;  Mr.  John  Lithiby,  Assistant 
Secretary  of  the  Local  Government  Board  ;  Dr.  T.  E.  Thorpe,  C.B.,  F.R.S.,  Principal 
of  tlie  Government  Laboratory  ;  Mr.  W.  R.  Bousfield,  K.C.,  M.P. ;  Dr.  Henry 
E.  Armstrong,  F.R.S.  :  Dr.  J.  H.  Gladstone,  F.R.S. ;  Professor  William  A.  Tilden, 
D.Sc.,F.R.S. ;  Professor  J.  Millar  Thomson,  LL.D.,  F.R.S..  President  of  the  Institute 
of  Chemistry ;  Mr.  G.  T.  W.  Newsbolme,  President  of  the  Pharmaceutical  Society  ; 
Mr.  Charlea  Hawksley,  President  of  the  Institution  of  Civil  Engineers  ;  Dr.  Rudolph 
Messel;  Dr.  Squire  Sprigge  ;  Dr.  Arthur  P.  Voelcker  ;  Dr.  J.  C.  Philip;  Mr.  Thoe. 
E.  Holmes,  M.B.  :  and  Mr.  Aubrey  W.  Rake.  The  Right  Hon.  R.  W.  Hanbury,  M.P., 
President  of  the  Board  of  Agriculture,  was  prevented  by  indisposition  from  being 
present. 

The  following  toasts  were  proposed:  "His  Majesty  the  King,"  and  **  Her 
Majesty  Queen  .Alexandra,  their  Royal  Highnesses  the  Prince  and  Princess  of  Wales 
and  other  Members  of  the  Royal  Family."  by  the  President;  *'The  Houses  of 
Parliament/'  by  Mr.  W.  W.  Fisher,  M.A.,  responded  to  by  Mr.  W.  R.  Bousfield, 
K.C.,  M.P. ;  *•  Government  Departments,"  by  Mr.  Otto  Hehner,  responded  to  by 
Mr.  T.  H.  Elliott,  C.B.,  and  by  Dr.  T.  E.  Thoq^e,  C.B.,  F.R.a  ;  "The  Society 
of  Pablic  Analysts,"  by  Professor  William  A.  Tilden.  D.Sc.  F.R.S.,  responded  to  by 
the  President  ;  and  "  The  Guests,"  by  Mr.  Bertram  Blounc,  responded  to  by 
Sir  Ernest  (!larke,  M.A,,  and  by  Dr.  Henry  E.  Armstrong,  P.R.S. 
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THE  PRESIDENTS  ANNUAL  ADDRESS. 


{Delivered  at  the  Annual  Meeting,  January  22,  1902.) 

In  following,  as  I  do,  in  the  presidential  chair  those,  my  predecessors,  who  were,  one 
and  all,  closely  connected  with  the  work  and  the  relaiions  of  the  Public  Analyst 
in  the  ofiicial  and  limited  sense  of  the  term,  I  cannot  fail  to  have  noticed,  associated 
with  my  selection  for  the  office,  features  both  of  advantage  and  disadvantage.     Is 
the  first  place,  I  can  regard  my  appointment  to  this  position  of  honour  as  a  mark  of 
the  growing  expansion  of  this  Society,  of  the  widening  of  its  bounds,  the  enlargemenl 
of  its  interests,  and  the  nearer  realization  of  the  first  of  its  objects  as  defined  in 
constitution.     The  first  object  of  the  Society  is  therein  stated  to  be  "  to  culti\'ate  i 
study  of   analytical  chemistry,  by  the  holdinc;  of   p^^riodical  meetings,  and   by  th 
publication  of   a  journal   devotee!  mainly   to  anfldytical  chemistry."     It  was  well 
indeed,  and,  in  fact,  almost  necessary,  that  the  class  who  should  first  band  themselves 
together,  for  their  common  interests,  should  be  those  whose  ofiicial  positions  brought 
them  into  relation  with  one  another  and  the  public,  and  henoe  it  is  that  the  earlier 
days  of  the  Society  were  more  essentially  those  of  the  Public  Analyst  in  the  restricted 
senaej  and  that  the  papers  read  and  the  discuseions  held  were  mainly  those  concerned 
with  the  official  work  of  the  then  newly-created  and,  I  am  bound  to  say,  somewhat 
imperfect  and  frequently-abused  individual — the  Public  Analyst.     But,  as  time  has 
gone  on,  so  have  individuals  improved  and  gained  by  experience,  so  have  methods 
improved  and  new  ones  been  de\ised,  and  the  Public  Analyst  of  to-day  is  no  longer 
the  Pubhc  Analyst  of  twenty,  or  even  ten.  years  ago.     More  than  Ibis,  it  has  been 
realised,  both  within  this  Society  and  to  an  increasing  extent  outside  it,  that  a  man 
to  be  a  Public  Analyst  in  the  true  sense  must  be  not  only  something  more  than  a  tttnTe 
machine,  capable  of  evolving  certain  analytical  results  by  stereotyped  methods,  but 
ihat  be  requires  to  be  in  every  sense  a  chemist  by  training,  and  to  have  this  enforced 
by  aul>sequent  practical  experience  ;  that  he  is  a  thinking  and  reasonable  being  ;  and 
that  be  is  an  impartial  and  valuable  servant  appointed  in  the  public  interest.     With 
this  change  has  come  about  also  a  change  in  the  attitude  of   the   Public  Analyst 
himself.     Ho  finds  it  necessary  that  he  should  be  not  merely  the  master  of  a  certain 
routine  of  work  of  limited  application,  and  be  able  to  analyse  and  talk  about  cbo 
nalysis  of  a  limited  number  of  common  articles  like  milk,  bucter,  and  spirits,  but  be 
finds,  too,  that  be  has  to  become  an  analyst  in  the  wider  sense,  and  that  his  real 
object  must  be  the  same  as  that  of  the  Society — '*  to  cultivate  the  study  of  analytical 
chemistry."     Hence  it  is   that  anyone  now    turning  over   the  pages  of   the  otboial 
journal  of  the  Society,  the  Analyst,  or  looking  at  the  names  of  the  members  of  the 
Society,  will  find  a  wider  sphere  now  embraced,  and  tliat.  with  all  due  deference  to 
and  appreciation  of  the  valuable  work  done  by  our  old  friend  Dr.  V^iett'  'io« 

ably  carried  on  by  his  successor,  Mr.  liichmond,  the  discussions  of  the  >  ^  i.^t* 
travelled  far  beyond  the  perennial  topic  of  "milk."  From  being  a  Society,  M 
originally  formed,  to  further  the  interests  and  knowledge  of  a  special  class,  lbs 
Society  of  Public  Analysts  has  felt  that  its  members  can  no  longer  have  limited  views. 
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out  mu9t  be  analytical  chemists  in  the  wider  sense,  and  have  interests  in  cointnon 
^ith  all  tboise  who  devote  themselves  to  this  branch  of  chemical  science.  This  has 
been  well  reflected  in  the  Analyst,  which  is  the  one  journal  in  this  country  that 
is  devoted  to  the  advancement  of  analytical  chemistry,  and  which  holds  now  an 
accepted  and  acceptable  position  among  the  scientific  literature  of  the  day.  The 
papers  read  before  the  Society,  as  the  list  that  follows  will  tell,  and  the  discussions 
which  have  taken  place  on  them,  show  the  same  broadening  of  interest,  and  I  may 
lastly  look  upon  your  selection  of  myself  as  your  President  as  an  CN'idence  of  this. 
Not  myself  holding  any  appointment  as  Public  Analyst  under  the  Sale  of  Food  and 
Dnigs  Act.  I  may  yet  claim  to  be  a  Public  Analyst  in  the  wider  sense  to  which  you, 
in  your  development  of  the  aims  and  interests  of  the  Sooioty,  have  given  expression, 
and  it  was  this  knowledge  that  led  mg  cheerfully  to  accept  the  honour  you  wished  to 
put  upon  me. 

But  while  there  may  have  been,  thus  far,  an  advantage  to  the  Society,  I  feel 
that  there  has  been  a  corresponding  disadvantage  in  the  departure  that  has  been 
made — now  for  the  first  time.  My  not  beinj<  a  Public  Analyst  has,  I  fear,  thrown 
me,  in  some  respects,  out  of  touch  w^ith  your  particular  needs,  and  out  of  full 
appreciation  of  the  often  diJTicult  duties  you  are  called  upon  to  discharge.  But  let 
me  say  that  you,  at  least,  have  not  let  this  be  apparent  to  me,  and  I  have  now 
passed  through  my  first  term  of  olljce  with  a  deeper  sense  than  ever  I  had  of  the 
ability,  the  value,  the  necessity,  and  the  conscientiousness  of  the  Public  Analyst  as  a 
class.  Not  that  there  is  not  still  much  that  might  be  improved,  that  a  higher 
Btandard  of  professional  conduct  and  of  consideration  one  for  another  might  not  be 
cultivated,  that  there  might  not  be  less  of  self-seeking  and  tendency  to  underbid  one 
another,  and  to  forget  what  is  due  to  the  profession,  in  the  desire  to  aJlix  this  or  that 
appointment.  But  these  are  matters  which  canuot  be  improved  by  the  enforcing  of 
any  strenuous  regulations,  or  by  entering  into  any  compact,  but  which  must  he  left 
to  the  growth  of  a  better  feeling  and  o(  a  higher  sense  of  honour  among  professional 
men.  and  also  largely  to  the  force  of  example. 

It  has  been,  then,  my  genuine  pleasure  to  preside  this  past  year  over  your 
deliberations,  to  take  my  part  in  furthering  your  endeavours,  and  to  do  what  I  could 
towards  maintaining  ihe  dignity  of  the  office  held  by  my  distinguished  predecessors, 
and  to  improving  the  position  of  the  analytical  chemist  in  the  eyes  of  the  public  aud 
in  his  official  relations. 

As  regards  the  Society  itself,  there  has  been  no  marked  accession  of  members^J 
for  only  nme  fresh  names  have  been  added,  as  against  twenty  in  1900,  while  the" 
removals  have  been  seven  in  number — viz.,  three  by  death,  two  by  resignation,  and 
two  on  account  of  non-payment  of  subscription.  It  is,  on  the  other  hand,  matter  for 
satisfaction  that  the  new  list  of  members  standing  for  election  at  present  contains  six 
freah  names.  By  death  the  Society  has  lost  three  members,  Mr.  Norman  Leonard, 
Mr,  E.  W.  Martin,  and  Dr.  G.  Harris  Morris.  Mr.  Leonard  had  long  been  known  to 
us,  and  was  a  frequent  contributor  to  the  pages  of  the  Analyst.  He  held  the  post 
of  Publio  Analyst  for  Northampton,  and  was  closely  associated  with  oar  respeoted 
ex-President,  Dr.  Thomas  Stevenson.  Mr.  Martin  was  one  of  our  American  members, 
and  so  Less  known  to  us  ()ersoually  ;  but  in  Dr.  Morris  we  lose  one  whose  work  was 
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well  known,  and  for  whom,  especially  in  more  recent  days,  we  felt  a  special  syuipalcy. 
In  the  domain  of  plant  physiology  Dr.  Morris  was  for  many  years  associated  wttb 
Dr.  Horace  Brown,  F.B.B.,  in  the  lafcter's  classic  researches,  and  then  and  auhae- 
quenfcly  his  work  in  connection  with  the  chemistry  of  brewing  showed  his  great 
ability,  energy,  and  power  of  research. 

In  addition  to  nine  new  ordinary  members  enrolled,  we  have  had  the  pleas 
of  including  among  our  honorary  members  Dr.  T.  £.  Thorpe,  F.R.S..  the  head  of  th 
Government  Laboratory.  Not  alone  for  the  recognition  shown  us  do  we  welcoui 
Dr.  Thorpe,  but  also  because,  in  his  official  position,  he  has  already  given  us  proofs 
his  desire  to  co-operate  with  us  in  our  work,  and  to  bring  about  a  better  understaDdin 
between  Public  Analysts  and  Government  Departments.  We  may  sincerely  look 
forward  to  much  good  resulting,  alike  as  regards  ourselves  and  the  public  interes 
from  the  more  ready  interchange  of  views  on  analytical  methods  and  practices  whic 
has  characterized  Dr.  Thorpe's  tenure  of  his  high  official  post,  in  the  more  freque 
association  of  leading  members  of  our  Society  in  public  inquiries,  and  in  the  holding 
from  time  to  time*  of  conferences  to  settle  debatable  pointSf  as  was  the  case  wii 
the  recent  one  on  the  margarine  question. 

The  finances  of  the  Society,  thanks  largely  to  our  Honorary  Treasurer,  continue 
in  a  satisfactory  condition,  but  it  is  necessary  to  remind  members  that  there  is  nee 
of  a  larger  accession  of  new  members  to  till  the  place  of  those  removed,  to  be 
the  considerable  expense  attaching  to  the  issue  of  the  Analyst,  and  to  provide  I 
the  useful  development  of  its  work.     The  Analyst  has  well  maintained  the  poailioa' 
it  has  gained,  and  it  is  now  more  than  ever  recognised  as  the  journal  to  which  one 
would  naturally  refer  on  points  of  new  analytical  methods  or  the  examination  of  new 
and  special  materials.     The  work  of  abstracting  from  other  sources  haa  been  kept 
well  up  to  date,  and  to  the  Editor,  Dr.  Sykea,  for  bis  judgment  and  unremitting  atteo 
tion  to  make  the  Analyst  a  worthy  and  useful  journal,  the  chief  credit  is  due.     As 
member  myself,  for  the  first  time  this  past  year,  of  the  Editorial  Committee,  I  cs 
speak  to  the  great  trouble  taken  by  almost  each  member  of  that  Committee  in  revising 
the  proofs,  in  making  suggestions  in  and  revisions  of  the  abstracts,  etc.,  and  I  have 
frequently  been  greatly  struck  by  the  accumulation  of  valuable  experience  and  know- 
ledge brought  to  bear  on  the  subject-matter  of   the  different  issuea  as  they  oocds 
before  the  committee. 

The  list  of  papers  read  before  the  Society  at  its  different  meetingb  during  the 
past  year  is  as  follows  : 

February  5. — "On  the  Authority  of  the  British  Phai-macopana  as  a  Standaxd 
under  the  Sale  of  Food  and  Drugs  Act."     By  Alfred  H.  Allen. 

"The  Physical  State  in  which  Fat  exists  in  Cream."    By  H.  Droop  Kichtnond 
and  Sylvester  O.  Richmond. 

'*0a  the  Composition  of  Dutch  Butter."    By  John  Clark,  Ph.D. 

"  Note  on  the  Proximate  Analysis  of  Clovea."    By  A.  McGill,  B.A. 

March  6. — "The  Determination  of  Dissolved  Oxygen  in  Water  in  Presenee 
Nitrites  and  Organic  Matter."    By  S.  Rideal,  D.Sc. 

"  Some  Analyses  of  Oatmeal."    By  Bernard  Dyer,  D.So. 
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"  The   Deteotion  and   Estimation  of  Preservatives  in   Milk."     By  M.  Wynter 

Blyth.  B.A..  B.Sc. 
Ajml  3.—*'  On  the  Maumeiiti  Teat  for  Oils."     By  C.  A.  Mitchell.  B.A. 
"Some  Arsenic  Estimations  relating  to  Malt  Kilns."     By  Thomas  I'airley. 
*•  On  Gutzeit's  Teat  for  Arsenic."     By  F.  C.  J.  Bird. 
••  The  Aeration  Test  for  Emuents."     By  S.  Rideal.  D.Sc. 
Mat/  I.—"  Alkaline  Waters  fronj  the  Chalk."     By  W.  W.  Fisher,  M.A. 
**  Citron  Oil."    By  Herbert  E.  Burgess. 

"  Note  on  the  Reduction  of  Iron  Salts."    By  Gilbert  T.  Morgan,  D.Sc. 
JuM  5.~"  Arsenic  in  Coal  and  Coke."     By  Alfred  C.  Chapman. 
"  Public  Analysts'  Records."     By  J.  F.  Liverseege. 
"  The  Use  of  Partially  Sterilized  Milk  Cultures  in  judging  the  Purity  of  Water." 

By  H.  Droop  Richmond. 
November  G. — ''The  Composition  of  Milk."     By  H.  Droop  Richmond, 
'*  The  Determination  of  Carbon  in  Steel  by  Direct  Combustion."    By  Bertram 

Blount 
"  Enteriiidis  Sporogenes  as  Evidence  of  Sewage  Pollution."     By  M.  Deohan.        i 
December  11. — *•  A  Contribution  to  a  Knowledge  of  the  Chemistry  of  Cider," 

By  Alfred  H.  Allen. 
'•  On  the  Mannitic  Fermentation  of  Wine."     By  Philip  Schidrowitz,  Ph.D. 
"  On  Cocoa  Extracts."     By  E.  G.  Clayton. 
•'  Note  on  Commercial  Zinc  White  and  other  Pigments."     By  E.  G.  Clayton. 

A  glance  at  this  list  will  show  the  varied  nature  of  the  subjects  dealt  with,  and, 
^ivhile  a  large  nucul)er  of  them  have  been,  of  course,  concerned  mainly  with  the  work 
of  the  Public  Analyst  in  relation  to  the  Food  and  Drugs  Act.  yet  a  considerable 
number  of  them  have  been  on  subjects  of  wider  application.  Such,  for  instance, 
were  the  exhaustive  paper  by  our  late  President,  Mr.  Fisher,  on  Alkaline  Waters 
from  the  Chalk ;  that  on  the  Chemistry  of  Cider  by  Mr.  Allen  ;  two  papers  by 
Dr.  Rideal  on  the  Detennination  of  Dissolved  Oxygen  in  Waters  and  on  Aeration 
of  Effluents  ;  and,  not  least  important,  the  interesting  paper  by  Mr.  Blount  on  the 
Direct  Estituation  of  Carbon  in  Steel.  Nor  were  matters  of  special  interest  to 
Public  Analysts  neglected,  for  we  had  a  useful  discussion  introduced  by  a  paper 
from  Mr,  Allen  on  the  Value  of  the  British  Pharmacopa?ia  as  a  Standard  ;  the  im- 
portant and  then  burning  question  of  the  presence  and  determination  of  arsenic  in 
foods  and  fuels  was  brought  up  ;  and,  lastly,  Mr.  Richmond  gave  his  annual  resume 
of  his  work  of  the  year  as  concerns  milk,  but  supplementing  it  with  many  matters 
of  interest  which  travelled  far  beyond  the  merely  statistical  area. 

As  regards  the  meetings  themselves,  it  is  with  pleasure  that  an  improved  and 
increatiing  attendance  at  the  ordinary  gatherings  can  be  chronicled,  and  a  further 
satisfactory  feature  has  been  the  interest  evoked  in  the  discussions  which  have 
followed  the  reading  of  papers,  and  which  has  done  much  to  make  these  latter 
profitable.  The  more  numerous  attendance  has  been  due  in  no  small  measure  to  a 
happy  inspiration  of  our  Editor,  Dr.  Sykes.  who,  by  the  formation  of  a  Dinner  Club, 
which  meets  after  the  usual  Council  meeting  is  over,  and  before  the  evening  meeting, 
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brings  the  members  together  in  friendly  company,  and  contributes  greatly  to  the 
promotion  of  kindly  feeling  and  to  better  acquaintance  of  one  member  with 
another.  The  Council  would  take  the  opportunity  of  letting  this  be  better  known, 
and  that  all  memberH  of  the  Society  can,  at  a  small  cost  to  cover  postage,  become 
members  of  the  Dinner  Club,  and  will  be  regularly  informed  of  place  and  timt; 
of  meeting. 

The  Annual  Dinner  of  last  year,  which  had  been  tjxed  for  February  •»,  wa^. 
owing  to  the  national  mourning  following  on  the  deeply-lamented  death  of  Queen 
Victoria,  abandoned  for  the  year.  It  is  now  fixed  for  February  12,  and  1  aiu  happy 
to  say  that  we  shall  be  honoured  thou  by  the  presence  of  Mr.  Hanbury,  the 
President  of  the  Board  of  Agriculture,  the  Secretary  of  the  Board,  and  other  dis- 
tinguished guests. 

And  now  it  is  fitting  that  I  should  review  the  principal  events  of  the  past  yew 
80  far  as  these  concern  the  position  of  our  Society  and  its  members  in  their  public 
relations. 

The  only  completed  act  of  legislation  which  has  affected  us  as  Public  Analytfaft 
is  the  framing  of  regulations  by  the  Board  of  Agriculture  in  respect  of  milk.  But 
other  matters  which  have  been  under  consideration,  and  will  probably  shortly  have 
effect  given  to  them,  have  seriously  concerned  us,  aud  to  them  reference  muat  also 
be  made.  These  are  the  report  of  the  Committee  on  Preservatives  and  ColooriDg 
Matters  in  Articles  of  Food,  the  inquiry  into  the  cases  of  poisoning  at  Manchester 
through  arsenic  found  in  brewing  uiaterials,  the  Departmental  Committee  of  thd 
Board  of  Agriculture  on  Butter,  and  the  Poisons  Committee  of  the  Privy  CoonoiL 

Taking  first  the  regulations  with  regard  to  milk,  it  will  be  remembered  ib&t 
Departmental  Committee  was  appointed  early  in  19f>U  by  the  Board  of  AgricuUu 
to  draw  up  regulations  which  should  govern— in  respect  of  their  quality — the  «alo  of 
milk  and  cream.  Of  this  Committee  Lord  Wenlock  was  the  chairman.  Though, 
somewhat  strangely,  not  nuntbering  among  the  members  a  single  Public  Analyst  in 
the  strict  senst^,  the  Departmental  Comniitioo  availed  themselves  very  largely  of  t1 
evidence  and  experience  of  Public  Analysts  and  others  belonging  to  our  Sooie 
and,  it  may  be  added,  gave,  in  their  report,  great  weight  to  the  views  of  these  rep 
sentatives  and  to  the  conclusions  adopted,  with  general  agreement,  by  the  Si'^cie 
for  the  guidance  of  its  members.  Ultimately  the  report  of  the  Departmental  Co; 
mittee.  issued  in  March.  1901,  recommended  a  governing  limit  for  milk  of  12  peroen 
of  total  solids,  and  that  if  a  milk  failed  to  give  that  quantity  it  should  be  furth 
inquired  into  ;  that  if  then  it  he  found  to  have  less  than  3*25  per  cent,  of  fat,  or 
have  less  than  8*5  per  cent,  of  non-fatty  solids,  a  presumption  should  be  raised,  an 
the  contrary  was  proved,  that  it  was  not  genuine.  In  regard  to  cream,  the 
miitee  did  not  advise  the  fixing  of  any  definite  limits,  but  wished  to  prohibit 
artificial  thickening  of  it.  Skimmed  and  separated  milk  were  to  have  at  least 
9  per  cent,  of  total  solids,  and  condensed  milk  not  less  than  10  per  cent,  of  fat  and 
25  per  cent,  of  non-fatty  solids.  y 

The  President  of  the  Board  of  Agriculture  did  not  see  his  way  to  adopt  t]^| 
limits  which  the  Departmental  Committee  had  advised,  and  finally,  in  August,  190^^ 
regulations  were  issued  by  the  Board  of  Agriculture,  rcquiriug  uiilk,  m  i^rder  to  btt 
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considered  genuine,  to  contain  not  less  tha^  3  per  cent,  of  fat  and  not  less  than 
8*5  per  cent,  of  non-fatty  solids.  Skimmed  and  separated  milk  are  in  future  to  contain 
not  less  than  9  per  cent,  of  total  solids,  but  no  regulations  are  made  applying  to 
cream  or  condensed  milk.  J 

That  Buoh  result  can  be  wholly  satisfactory  to  those  of  us  who  have  experience 
of  the  working  of  the  Act  is  more  than  can  be  expected,  and  there  must  be  a  general 
feeling  that  the  limits  might  very  well  have  been  extended,  as  proposed  by  the 
Departmental  Committee,  and  a  great  deal  of  adulteration  of  milk  been  prevented, 
while,  at  most,  the  fixing  of  the  higher  limits  would  only  have  raised  a  "  presurap*  I 
tion"  of  want  of  genuineness,  lea\ing  further  inquiry  to  be  made.     The  opportunity, 
we  think,  might  well  have  been  taken  to  strike  a  blow  at  systematic  "  tonmg  down  ** 
of  milk,  and  to  have  given  the  country  a  higher  quality  of  milk.     Still,  there  is  no 
getting  away  from  the  fact  that  the  proposal  to  set  the  limits  higher  frightened,  as  J 
we  believe  unnecessarily,  the  producers  of  milk— i.e.,  the  farmers — and  they  were' 
hardly  prepared  for  so  marked  a  change  as  was  proposed,  and  in  deference  to  their 
views  the  Board  of  Agriculture  declined  to  at  once  adopt  the  higher  figures.     Some- . 
ching,  too,  has  now  been  gained  in  a  definite  pronouncement  that  milk  that  is  sold^ 
shall  have  at  least  3  per  cent,  of  fat.     The  absence  of  regulations  as  to  oondensed 
milk  is,  however,  to  be  regretted,  for  there  can  be  little  doubt  that  it  is  in  the  sale  of 
condensed  milk,  deprived  to  a  large  extent  of  its  nutritive  qualities,  and  with  the 
deficiency  made  up  by  the  unrestricted  addition  of  sugar,  that  great  injury  is  done 
to  infant  life,  especially  in  the  poorer  districts  of  large  towns. 

Another   matter  of   kindred   importatice   is   the  inquiry  of   the    Departmental 

i Committee  of  the  Board  of  Agriculture  into  the  regulations  that  shall  guide  the 
sale  of  butter.  The  Society  of  Public  Analysts  is  represented  on  this  Committee  by 
one  of  its  former  Presidents.  The  less  intricate  part  of  the  inquiry — that  concerning 
the  amount  of  water  allowable  in  butter — has  already  been  dealt  with  ;  but  the 
more  complex  one — the  composition  of  the  fats  and  their  determination — remains  ; 
and  this,  in  view  of  the  continual  recurrence  of  what  may  be  called  '•  abnormal" 
bolters,  will  inevitably  present  much  difliculty.  It  is  very  clear  that  we  know 
comparatively  little  about  butter,  and  that  there  is  much  that  has  still  to  be 
made  the  subject  of  patient  research  and  practical  inquiry  before  we  can  properly 
formulate  any  clear  distinction  between  what  is  butter  and  what  is  not.  The 
Society  of  Public  Analyses  was  asked  to  express  its  views  through  two  of  its  repre- 
aentatives,  and  Dr.  Dyer  and  Mr.  Hehner  have  tendered  their  evidence  on  behalf  of 
the  Society. 

Yet  another  Departmental  Committee,  that  on  Food  Freaervaiives,  appointed 
by  Mr.  Chaplin  in  1890,  has  been  conducting  an  inquiry  in  which  analysts  are  much 

t  concerned,  and  has  just  reported  its  recommendations.      The  evidence  of   severaL 
prominent  members  of  our  Society  was  given  before  this  Committee,  and  the  recomJ 
mendations  arrived  at,  it  may  be  said  generally,  meet  with  the  approval  of  thigj 
Society.    Special  satisfaction  will  be  felt  at  the  recommendation  which  advocates  the 
entire  prohibition  of  the  use  of  preservatives  or  colouring  matter  in  milk.     Next  to 
this  in  importance  is  the  suggested  prohibition  of  formaldehyde  and  the  limiting 
of  the  amount  of   boracic  preservatives  in  cream,  butter,  and   margarine.     It   ia 
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sincerely  to  be  hoped  that  these  recommendations  of  the  Committee  will  be  c&mod 
into  effect. 

The  serious  outbreak  of  illness  in  Manchester  and  district  towards  the  close  of 
1900,  and  which  was  traced  to  the  presence  in  beer,  through  the  brewing  materials 
used,  of  arsenic,  caused  great  concern  and  anxiety  to  Public  Analysts  throughout  tlifc 
country,  and  for  some  months,  it  may  be  said,  the  laboratories  of  many  members  a^ 
our  Society  were  turned  into  beer  depots  and  arsenic-testing  establishments.  Nwid- 
less  to  say,  the  work  was  of  a  most  delicate  nature,  and  on  the  Analysts'  reports  btnif; 
important  issues.  As  an  outcome  of  the  spread  of  the  epidemic,  and  the  serioaft 
results  that  in  many  cases  followed,  a  Koyal  Commission  was  appointed  to  tuqtiire 
into  the  whole  matter ;  and  here,  again,  members  of  this  Society  rendered  gneat 
service  by  the  evidence  they  tendered,  and  still  more  by  the  immense  amoant  of 
work  which  they  did  in  the  effort  to  arrive  at  definite  conclusions  as  to  the  oocorrenoe 
of  arsenic  in  different  materials  used  for  brewing,  and  in  other  articles  of  food  and 
drink,  and  as  to  the  definite  quantitative  estimation  of  small  amounts  of  arsenle  in 
such  materials.  The  papers  read  before  this  and  kindred  societies  testify  to  tbe 
vast  amount  of  work  done  by  members  of  the  Society  to  arrive  at  the  truth,  and  this 
culminated  in  the  appointment,  jointly  by  the  Society  of  Public  Analysts  and  tb» 
Society  of  Chemical  Industr)\  of  a  Committee  to  examine  and  report  upon  ihe  beat 
methods  for  the  estimation  of  arsenic  in  minute  quantities.  This  Committee  has  josl 
recently  presented  its  report,  which  has  been  brought  before  both  Societies  and  vriU 
shortly  be  published.  Meanwhile  the  best  thanks  of  this  Society  are  due  to  thone  of 
its  members  who  were  on  the  Committee,  and  they  may  he  congratulated  on  the 
careful  aud  exhaustive  nature  of  their  work,  and  on  the  unanimous  conclusions  come 
to.  It  has  now  been  announced  that  the  Royal  Commission,  above  alluded  to,  h 
appointed  a  Committee  to  conduct  on  their  behalf  an  inquiry  into,  and  formula 
methods  for,  the  determination  of  arsenic  in  food  materials.  Among  the  expe 
named  are  Dr.  Thorpe  and  Professor  Tilden.  I  think  we  cannot  do  better  th 
refer  the  Committee  to  the  report  of  the  Joint  Committee  of  the  Society  of  Chemi 
Industrj*  and  Society  of  Public  Analysts. 

During  the  paac  year  several  new  forms  of  adulteration  have  come  to  the  frootf' 
new  forms  of  food  articles  have  been  introduced,  and  legal  decisions  have  been  ipvoa. 
all  of  which  affect  the  position  of  Public  Analysts,  and  to  which  brief  reference  may 
be  made.  Perhaps  the  new  material  to  which  most  attention  has  been  drawn  ta. 
that  known  now  as  "  Milk-blended  butter/'  bat  sold  at  first  simply  as  *'  butter. 
This  article  is  made  by  taking  colonial  butter  and  churning  it  up  with  milk, 
Ber\'ativea  being  added  to  preveni  the  milk  ^'souring,'*  The  product  contains  fro 
20  to  '25  per  cent,  of  water,  instead  of  the  16  per  cent,  which  analyst?  generally  agr«o 
should  be  an  extreme  limit  for  butter.  By  a  decision  of  the  High  Court  of  JofltJM, 
in  August,  1901.  this  material  could  no  longer  be  sold  as  **  butter,"  and  the  l«m 
*' milk -blended  "  was  thereupon  ingeniously  introduced  to  allow  of  the  material  being 
sold,  as,  if  not  sold  as  butter,  it  could  not,  by  the  provisions  of  the  Margarine  Act, 
offered  as  margarine,  the  proportion  of  butter  in  it  exceeding  the  allowed  10  per 
Hence  the  importance  to  the  sellers.  Many  have  been  the  proceedings  tnkou  aga 
this  article,  and  various  have  been  the  decisions  given,  and  the  point,  Kt.  lAnun 
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really  be  satisfactorily  settled  without  a  High  Court  decision  being  given  upon  it. 
It  cannot,  howevor,  but  be  clear  to  anyone  who  has  knowledge  of  the  article  that  the 
incorporation  of  milk  with  butter  is  done  purely  with  the  object  of  making,  as 
Mr.  Justice  Wills  said,  "  a  spurious  profit/'  and  it  is  equally  clear  that  the  qualifying 
term  *'  milk-blended  "  is  a  misleading  one,  and  does  not  convey  to  the  public  the  idea  i 
of  the  true  nature  of  the  article,  or  that  it  is  butter  which  has  been  reduced  in  value 
and  composition  by  the  addition  of  milk  and  preservatives  to  it.  One  may  very 
rightly  ask  where  the  miidng  is  to  stop;  for  If  10  or  20  per  coot,  of  milk  may  now  he 
added  to  butter,  and  the  mixture  be  sold  by  a  name  not  disclosing  its  real  nature, 
'what  is  to  prevent  30,  40,  or  even  more,  per  cent,  being  added  if  there  be  found 
means  of  incorporating  it  ? 

The  same  point  has  quite  recently  been  raised  with  regard  to  the  latest  form  of 
adulteration— the  addition  of  water  to  margarine.  If  butter  may  not  have  more  than 
16  per  cent,  of  water,  why  should  margarine  he  allowed  to  have  more?  and  if  it  he 
inaintamed  that  there  is  no  limit  for  water  in  margarine,  where  is  the  addition  to 
stop?  Why  may  not  30  or  40,  or  more,  per  cent,  of  water  be  put  in  if  20  per  cent, 
is  allowed  ?     The  necessity  of  restriction  in  this  direction  is  clearly  apparent. 

The  dirticulties  of  the  butter  question  have  already  been  alludc^d  to  ;  but  just 
as  the  analyst  was  beginning  to  think  that  he  was  coming  to  some  understanding 
about  butter  and  the  discrimination  of  butter-fats  and  animal  and  vegetable  fats  and 
oils,  the  introduction,  in  large  quantities,  of  butter  from  Siberia,  made  under  condi- 
tions of  climate,  temperature,  etc.,  vastly  different  to  those  of  our  own  country,  has 
brought  in  further  complications,  for  this  butter  has  been  found  to  give  results,  as 
regards  the  volatile  and  non-volatile  fatty  acids,  of  quite  abnormal  nature.  The  ques- 
tion thus  opened  up  is  a  very  serious  one.  It  is  now  recognised  that  butter  made 
under  exceptional  conditions,  as,  for  instance,  in  a  very  cold  climate,  and  when  cows 
are  kept  out  in  the  open  longer  than  is  usual,  will  give  analytical  results  which  do 
not  conform  to  those  of  butter  as  ordinarily  produced ;  and  though  ib  may  be  nothing 
but  the  product  of  the  churned  cream  of  the  milk  of  the  cow,  it  may  yet  approach 
in  composition  to  margarine  or  other  fats.  Inasmuch,  therefore,  as  the  analyst  has 
not  the  means  of  knowing  where  his  sample  comes  from,  the  discrimination  of  mar- 
garine and  foreign  fats  from  genuine  butter  is  rendered  still  more  difficult.  It  remains 
then,  it  would  seem,  a  question  of  public  policy  whether  such  **abnormflJ"  butters 
should  be  allowed  to  enter  and  be  sold  as  butter,  or  whether,  as  was  done  in  the  case 
of  the  Margarine  Act,  exclusion  of  certain  kinds  should  not  be  insisted  on  and  limits 
be  6xed  to  which  all  genuine  butter  should  conform.  I  must  not  pursue  this  matter 
further  here,  but  leave  the  rest  to  the  consideration  of  the  Departmental  Committee 
on  butter  regulations,  who,  however,  I  anticipate,  will  tind  their  task  no  easy  one. 

The  last  form  of  adulteration  to  which  I  shall  refer  is  that  of  glucose  in  marma- 
lade. After  the  obtaining  of  a  conviction  in  the  pohce-court  at  Worthing,  and  the 
upholding  of  the  conviction  at  the  Horsham  Quarter  Sessions,  for  the  sale  of  marma- 
lade to  which  glucose  had  been  added,  the  same  not  being  declared,  the  case  was 
taken  on  appeal  to  the  High  Court,  King's  Bench  Division.  The  Lord  Chief  Justice, 
in  giving  the  decision  of  the  Court,  quashed  the  conviction  on  the  ground  that  glucose 
was  not  found  to  be  injurious  to  health,  and  that,  as  the  object  of  the  Sale  of  Food 
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and  Drugs  Act  was  the  protection  of  health,  it  ought  not  to  be  constmedaB  an  iDstru- 
ment  of  oppression.     It  was  allowed  that  a  different  article  had  been  supplied  to  tba^H 
asked  for,  but  the  Justices  held  that  the  article  was  not  an  inferior,  but  possiht^B 
rather  better  one,  and  that  there  was  no  evidence  of  inferior  quality  or  adulteration 
in  the  ordinary  sense  of  the  word. 

Though  it  is  not  for  me  to  discuss  the  legal  bearings  of  the  case,  I  am  sure 
Analysts  will  agree  with  me  that  the  decision  of  the  Lord  Chief  Justice  givea  a  qoii 
different  interpretation  to  the  Act  to  any  wo  have  ever  associated  with  it ;  and 
the  test  to  be  applied  in  the  case  of  alleged  admixture  without  declaration  of 
nature  of    the   admixture  is   merely  whether  the  material   is  injurious  to  health 
or  whether  it  is  superior  or  inferior  to  that  asked  for,  there  is  no  telhng  where 
admixture  will  cease.     It  would  be  quite  easy  to  show  that  vegetable  marrow  and 
carrots  were  not  injurious  to  health,  and  gave,  when  mixed  with  fruit,  qnite  as  good 
a  jam  as  whole  fruit ;  but,  for  all  that,  the  material  Hold  would  not  be  of  the  **  nature, 
substance,  and  quality  demanded  "  by  the  purchaser.     This  decision,  following  on  the 
important  point  gained  in  the  case  of  golden  syrup,  whereby  glucose,  if  used,  uiust 
bo  declared  to  be  present,  seems  to  me  a  most  unfortunate  one  so  far  as  the  publ 
and  the  Public  Analyst  are  concerned. 

Other  legal  decisions  that  bear  on  the  Public  Analyst's  position  concern  tl 
sufficiency  of  the  present  form  of  certificate,  and  the  non-obligatory  nature-  of  tl 
instruction  to  insert  the  weight  of  the  article  sent  for  analysis. 

In   our  relations  to  Government   Departments  and  to   outside   bodies   seven 
matters  of  special  interest  have  come  to  the  fore.     We  cannot  help  seeing,  and  wil 
some  satisfaction,  the  tendency  to  bring  our  work  into  closer  connection  with  the 
Board  of  Agriculture,  in  place  of  the  Local  Government  Board,  which  latter  bodj 
discharges  duties,  as  affects  the  Public  Health,  more  of  a  medical  than  a  chemii 
character,  and  has  relation,  thus,  rather  to  tbe  Medical  Officer  of  Health  than  to 
Public  Analyst.     The  desirability  of  separating,  as  far  as  possible,  the  work  of  tb^ 
Medical    Officer  of   Health  and  of  the  Public  Analyst  has   been    more    and 
apparent,  and  has  formed  the  subject  of  strong  representations  to  the  Local  Govt 
ment  Board  both  from  the  Institute  of  Chemistry  and  the  Society  of  Public'  Analyst 
Reference  to  the  action  taken  is  made  in  the  Analyst  for  December.  1901,  and  it 
confidently  believed  that  the  representations  made  will  not  he  without  good  effoot. 

One  other  matter  I  must  briefly  touch  upon,   as  it  is  one  that   depends   k 
remedy  upon  our  members  themselves,  and  on  the  growth  and  cultivation  of  a  high 
sense  of    professional  status  and  its  requirements.     I  refer  to  the  acceptance 
members  of  the  Society  of  appointments  under  terms  which  are  not  worthy  of  tl 
dignity  or  responsibilities  of  the  office.     So  long  as  there  are  men  who  are  wil 
to  accept  appointments  under  such  conditions,  one  can  hardly  blame  Corpoi 
and  Local  Authorities  for  encouraging  them  to  underbid  one  another.     But  this 
'*  cricket,"  as  one  might  say.  and  we  might  join  with  Kudyard  Kipling  in  bexni 
the  decadence  of  a  true  spirit  of  duty  and  obligation. 

I  have  endeavoured  to  show  in  my  address  that  tbe  work  of  tbe  Society  is  goi 
on  well  and  steadily,  and  that   more  and  more   demand  is  being   made  apon 
members  to  give  the  benefit  of  their  experience  and  opinion  on  matters  of  pol 
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inquiry.  Departmental  Committees,  and  the  like,  and  I  feel  sure  that  with  hearty 
co-operaiioD  and  the  raising  of  the  standards  alike  of  eflicienoy  and  honour  the 
analytical  chemist  and  Public  Analyst  will  beoome  an  increasingly  useful  and  neces- 
sary individual.  One  word  of  warning  I  would  interpose.  There  is  just  a  danger 
that,  with  all  the  fixing  of  limits  towards  which  legislation  seems  to  tend,  there  will 
be  a  disposition  (to  which,  indeed,  expression  has  been  occasionally  given)  to  degrade 
the  Public  Analyst's  position  to  that  of  a  mere  recorder — a  machine,  in  fact,  to  turn 
out  certain  figures,  and  to  leave  these,  without  comment  or  interpretation  of  their 
significance  and  bearing,  to  be  inteVpreted  by  others  unacquainted,  necessarily,  with 
the  real  points  at  issue.  It  may  be  well  to  have  limits  defined,  but  the  application 
of  these  must  be  governed  by  the  judgment  of  those  who  have  had  the  responsibility 
of  making  them.  To  regard  the  Public  Analyst  merely  as  one  who  has  to  supply 
certain  figures  and  to  have  no  further  voice,  if  his  authorities  wish  to  consult  him,  is 
to  altogether  misunderstand  his  true  position,  and  to  surrender  the  work  by  which  it 
has  been  gained,  and  I  sincerely  trust  that  members  of  this  Society  will  be  alive  to 
this  danger  which  possibly  exists  in  the  future,  and  will  strongly  resist  any  attempt 
CO  reduce  their  status  to  that  of  an  analytical  machine. 

lu  conclusion  1  would  express  the  pleasure  it  has  given  me  to  preside,  however 
imperfectly,  over  your  deliberations  and  proceedings  this  year,  and  to  acknowledge, 
as  r  heartily  do,  the  help  given  me  by  the  past  Presidents,  members  of  the  Council, 
and,  not  least,  by  the  very  eflicient  Secretaries  of  the  Society,  Mr.  Bevan  and 
Mr.  Chapman. 


SOME  NOTES  ON  THE  ANALYSIS  OF  DRUGS. 


Bv  Sir  CrauiiEs  A.  Cam£uon,  C.B.,  M.D. 

Determifialion  of  Alcohol  in  th^  TtTtcture  and  Solution  of  loditie  {B.P.),—ln  the 
Pharmoccuikal  Journal,  1898,  ii.,  333,  it  is  recommended  to  fix  the  iodine  with 
potash  before  distilling  the  tincture  or  solution.  I  find  that  the  potash  often  causes 
**  bumping,**  and  there  is  some  danger  that  an  excess  might  be  used  which  would  act 
upon  the  alcohol.  The  addition  of  iron  turnings  to  the  tincture  rapidly  fixes  the 
fiodixie,  and  is  an  improvement  on  the  potash  method. 

Syrup  of  Ferrous  Phosphate  with  Quinine  and  Strychnine. — The  small  quantity 
of  strychnine  and  the  large  amount  of  quinine  in  this  syrup  render  the  estimation 
of  the  former  a  dit^icult  operation,  especially  as  only  small  quantities  of  the  syrup 
are  usually  sent  for  analysis.  I  find  the  following  method  satisfactory :  Both 
alkaloids  are  precipitated  together  and  weighed  together.  The  sulphuric  acid  is 
then  determined  and  calculated  as  sulphate  of  quinine  ;  the  excess  of  alkaloid  is 
strychuiiie.  In  100  c.c.  of  this  syrup  there  are  14*8  grammes  of  quinine  sulphate, 
and  only  0*57  gramme  of  strychnine. 

Tincturti  of  Assafetida. — In  Gadd's  useful  little  book,  "  A  Synopsis  of  the 
Pharniacopotia,"  fifth  edition,  it  is  stated  that  tincture  of  assafa^tida  contains  10  per 
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cent,  of  solid  matter  in  solution.  In  specially-prepared  tincture  I  find  that  the  solid 
matter  is  only  o  grammes  per  100  c.c.  The  Pharmacopo-ia  states  that  assafn'tidft 
should  dissolve  to  at  least  62  per  cent,  in  spirit  of  90  per  cent,  alcohol.  It  would 
have  been  better  if  its  solubility  in  spirit  of  70  per  cent,  alcohol  had  been  given,  as 
that  spirit  is  the  one  employed  in  the  preparation  of  the  tincture.  As  the  tincture  ta 
prepared  by  acting  npon  200  grammes  of  the  gum  with  1,000  c.o.  of  spirit  of  70  per 
cent,  alcohol,  one  might  naturally  think  that  the  spirit  would  hold  about  10  per  oeot^ 
of  solid  matter  in  solution ;  but  this,  as  I  have  stated,  is  not  the  oase.  When  tb 
tincture  containing  5  grammes  of  solids  per  100  c.c.  is  mixed  with  5  per  cent, 
water,  it  becomes  clouded. 

Tiftcture  of  Niix  Vomica, — In  Gadd'a  book  it  is  stated  that  this  tincture  contain 
45  per  cent,  of  alcohol,  but  if  it  is  prepared  according  to  the  PharmacopiT?ia  it  should 
contain  52*2  per  cent,  of  absolute  alcohol  by  volume. 

Solution  of  Ferric  Chlorid€.—*Vhe  Pharmacop<uia  gives  the  specific  gravity 
liquor  ferri  perchloridi  as  111.  It  is  prepared  by  diluting  the  strong  solution 
ferric  chloride,  and  as  its  strength  is  stated  to  be  the  same  as  that  of  the  tincture 
ferric  chloride,  it  should  contain  5*625  grammes  of  iron  per  100  c.c.  I  find,  however, 
that  unless  the  specific  gravity  is  greater  than  111  it  does  not  coutaia  the  suppowd 
amount  of  iron. 
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FOODS   AND    DRUGS  ANALYSIS. 

£8timation  of  Fusel  Oil  in  Brandy  or  other  Alooholio  Liquors.  £  Beok- 
mann,  (ZeiLfilr  Untersuch,  der  Nahr.  und  GtHUssrnitUi,  1901,  iv.,  1059- 1064.)— Th( 
following  method  was  found  by  the  author  to  give  satisfactory  results:  50  c.c.  of  thi 
brandy,  together  with  20  grammes  of  pure  granular  calcium  chloride,  are  placed  ii 
a  separating  funnel,  and  so  much  water  is  added  that  the  alcohol  in  the  solutit 
shall  not  exceed  50  per  cent.  When  the  calcium  chloride  has  dissolved,  the  8oluti( 
is  thoroughly  well  extracted  with  four  successive  quantities  of  about  30  c.c.  each 
carbon  tetrachloride.  These  extractions  are  collected  in  another  separating  fuatit 
and  shaken  with  25  c.c.  of  water  to  remove  ethyl  alcohol.  The  water  may  then 
shaken  with  80  grammes  of  carbon  tetrachloride,  after  the  addition  of  10  grammes 
calcium  chloride.  The  total  amount  of  carbon  tetrachloride  is  dried  hy  means  of  a 
little  fused  calcium  chloride,  and  filtered  through  a  plug  of  glass  wool  into 
stoppered  flask,  the  glass  wool  being  washed  with  a  little  dry  carbon  teCracblorii 
Three  grammes  of  powdered  acid  sodium  sulphate  and  H  grammes  of  v 
are  then  added,  and  the  tlask  is  repeatedly  shaken  for  thirty  minutes, 
ia  again  filtered  through  glass  wool,  and  the  saline  residue  washed  with  a  \\i\ 
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^^■^^Lietracbloride.  The  lilirate  is  collected  in  a  stoppered  fiaek,  and  3  grammes  of^ 
^^^^^^kd  acid  sodiiuu  carbonate  are  added.  This  removes  the  excess  of  nitrouB' 
acid.  Water  is  added  after  the  evolution  of  c&rbon  dioxide  has  ceased,  and  the 
eolation  of  the  esters  in  the  carbon  tetrachloride  ia  drawn  ofT  by  means  of  a 
separating  funnel.  Ten  c.c.  of  concentrated  sulphuric  acid  are  then  added  Co  decom- 
[>o8e  the  esters  and  the  mixture  well  shaken  ;  100  to  170  c.c.  of  ioe-water  containing 
pieces  of  ice  are  then  added,  and  the  solution  is  titrated  with  a  solution  of  potassium 
p«riuanganate  (1  gramme  per  litre).  Aldehydes,  when  present,  interfere  with  the 
accuracy  of  the  results,  and  may  be  removed  by  shaking  the  carbon  tetrachloride 
solution  with  acid  sodium  sulphite  and  washing  out  the  aldehyde  compound  formed 
with  water.  As  this  may  introduce  traces  of  sulphurous  acid,  the  nitrite  should  be 
eBtimated  in  a  nitrometer.  W.  P.  S. 


^ 


Detection  of  Heated  BlUk.  M.  Siegfeld.  (Milch  Zeii.,  1901,  xxs.,  723; 
through  C^ievi.  Zeit.  liep.,  1901,  366.)  — The  author  has  investigated  Storch'a 
j3-phenylenediamine  test  for  raw  milk,  and  he  finds  that  the  temperature  of  heating 
which  causes  that  reaction  to  fail  is  between  71'  and  80°  C,  being  chiefly  dependent 
upon  the  acidity  of  the  milk,  and  partly  upon  the  time  over  which  the  heating  ex- 
tended. Therefore  the  test  affords  no  method  of  discovering  whether  the  milk  has  been 
raised  to  any  temperature  exceeding  HO^.  Still,  it  is  so  delicate  that  it  will  show  the 
presence  of  10  per  cent,  of  raw  milk  in  heated  milk.     The  best  method  of  carrying  out 

I  the  test  is  to  shake  about  10  c.c.  of  the  sample  with  1  or  2  drops  of  **  medicinal  " 
hydrogen  peroxide,  then  adding  2  or  3  drops  of  a  2  per  cent,  alcoholic  solution  of 
;)-pbenylenediamine.      A    bluish   colour   will   develop   in    the   heated-milk   tube   on 
exposure  to  air  and  light,  but  the  tint  only  becomes  pronounced  after  several  hours. 
F.  H.  L. 


» 


Detection  of  Heated  Milk.     Du  Roi  and  Koehler.     {Dei  Lamlhote,*  No.  103, 
1901 ;  through  Chcm,  Zeit.  Ecp,,  1902,  13.)— Fifty  c.c.  of  the  milk  are  shaken  with 

1  C.C.  of  1  per  cent,  hydrogen  peroxide,  and  3  c.c.  of  the  mixture  are  poured  into 
a  tube  containing  an  equal  volume  of  a  solution  of  starch  and  potassium  iodide.  If 
the  milk  is  raw.  thorough  agitation  causes  the  appearance  of  the  blue  iodine  colour; 
but   with    heated  milk  the  mixed  liquids  remain  colourless.     The  test  will  show 

2  per  cent,  of  raw  milk  in  heated  milk.  Potassium  bichromate  and  formaldehyde, 
used  in  the  ordinary  proportions  as  preservatives,  do  not  interfere.  Haw  sour  milk 
yields  the  blue  colour  iiimiediately.     The  critical  temperature  is  about  80*"  C. 

F.  H.  L. 


Notes  on    the  Estimation  of   Phosphoric  Acid    In   Milk,  etc.     F.  Rieger. 
\{Zftt$,  physioL  Chem.,  VMM,  xxxiv.,  109;  through  Chetn.  Zeit.  J<cp,,  1901,  3Gtil— In 
lex  to  obtain  an  ash  perfectly  free  from  carbon,  50  c.c.  of  the  milk  should  be 
ivaporated  to  a  syrup  in  a  larj^e  platinum  basin,  stirring  continuously,  and  finally 
tding  some  dry.  powdered  sodium  carbonate.    The  residue  is  carboni^.ed  and  ignited 

*  Thin  u  the  orgftQ  uf  the  IjandwittbachaflFlcamnifT  for  the  pro^-ince  of  Bra&d«inbiirg. 
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for  fifteen  minutes,  and  then  heated  once  again,  witb  agitation,  under  a  laye: 
1  part  of  sodinm  carbonate  and  2  of  potassium  nitrate,  until  it  becomes  pasty.     The 
product  will  f>e  found  to  dissolve  in  cold  nitric  acid  to  an  almost  absolutely  cl< 
liquid. 

For  the  estimation  of  total  phosphorus  in  milk  the  sample  may  be  precipitated 
with  sodium  hydroxide  and  copper  sulphate  solution,  as  in  Rittbausen'a  process  lor 
the  dotenuination  of  albuminoids.    The  precipitate,  which  contains  all  the  phospho 
as  well  as  the  albuminoids,  is  then  incinerated  with  sodium  carbonate  and  pota«atu 
nitrate  as  above  described.  F.  B.  L. 


rhe      1 


8o-oaUed  Honey  Dextrin.  £.  Beokmann.  (J^eii,  fur  Untersiich.  dei  Nat 
uTul  UentissmUtel,  1901,  iv.,  1005-1009.)— When  5  c.c.  of  a  20  per  cent,  solution 
pore  coniferous  honey  are  mixed  with  3  c.c.  of  a  2  per  cent,  solution  of  barium 
hydroxide  and  17  o.o.  of  methyl  alcohol.  little,  if  any,  precipitate  is  obtained.  Should 
the  honey,  however,  contain  starch  syrup,  a  precipitate  is  formed.  This  shows  that 
the  dextrin  of  coniferous  honey  is  different  to  that  present  in  starch  syrup.  The 
author  has  investigated  the  behaviour  of  the  different  dextrins  of  commerce,  and 
finds  that  they  give  the  following  barium  precipitates  when  treated  as  above  : 


A  20  per  eent.  Sulaiion  of 


Dextrin  puriss.     Merck 
technic.     Merck 
granular.     Merck 
Pharm,  Germ.  I.     Merck 
from  starch  syrup 
from  starch  sugar 
from  honey      


Colonr  i^veo  with 
Iodine  Solution. 


Cherry  rod 
Dark  blue 
Cherry  red 

No  colour 


Hftritun  Preoipit»te. 


104-9  per  cent. 
915 

86-45 
78--1 
41-3 
29-3 
B-18 


E.  Prior  found  that  ochroodoxtrln  III,  giving  44  per  cent,  of  bariam  precipil 
had  a  molecular  weight  of  642,  and  the  formula  2(Cj.jH^0,„)  +  H.O.     Honey  dezi 
has  apparently  a  still  lower  molecular  weight. 

Similar  results  to  the  above  were  obtained  by  using  basic  lead  acetate  in  place  o^^ 
bariam  hydroxide,  the  yield  of  precipitate  being  somewhat  larger  with  tbu  form6^| 
The  sugars  in  honey  to  some  extent  prevent  the  precipitation  of  dextrin,  so  that 
small  quantities  of  added  starch  syrup  may  not  bo  delected  by  this  test. 

J.  Monheim  ascertained  that  the  benzoyl  esters  of  honey  dextrin  correspond 
a  mixture  of  penta-   and   hexabenzoate  of  a  disaccharide.     Like  the  bonzoates 
saccharose   and    maltose,  these  compounds  of  honey  dextrin  are  soluble  in  eihi 
whilst  the  benzoate  of  ordinary  starch  dextrin  was  almost  insoluble.     The  beoi 
sulphonic  esters  obtained  from  honey  dextrin  corresponded  with  a  disovoharide  wl 
4  to  G  acid  radicals,  the  m-nitro-ben/.oato  to  a  saccharide  with  5  to  0  aoid  rtuJirftJt 

W.  P. 
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The  Detection   of  Artificial  ColouriDg  Matters   in  Sauaogea.     £.  Spaeth. 

{ZtU.fUt  Unterstich.  dcr  Nahr,  wnl  'Genmsinittei,  1901,  iv.,  1020  1023.)— The  tinely- 
divided  sauHiige  is  heated  for  some  hours  at  100"  C.  and  then  extracted  with  ether. 
The  fat-(ree  substance  is  noiw  warmed  on  the  water-bath  with  a  5  per  cent,  solution 
oJ  sodium  salicylate  for  one  hoar.  The  coloured  solution  (if  colouring  matter  be 
present)  is  filtered,  acidified  with  sulphuric  acid,  and  heated  with  some  wool  free  from 
fat.  It  is  not  necessary  to  remove  the  precipitated  salicylic  acid  by  means  of  ether, 
etc.,  as  it  re-dissolves  on  warming,  aud  in  no  way  interferes  with  the  lixiug  of  the 
colour  by  the  wool.  The  dyed  wool  may  then  be  used  for  the  identification  of  the 
colour.  W.  P.  S. 

The  Adulteration  of  Pepper  with  the  Fruit  of  Myrsine  Africana  and 
£mbelia  Kibes.  A.  Mennechet.  (Jourv.  Vharvi.  Chivt.,  lUOl,  xiv.,  557-5t31.) — The 
adulteration  of  pepper  with  these  suJ)StaDceB  is  still  practised,  though,  according  to 
the  author,  less  frequently  since  1889. 

After  giving  a  description  of  the  structure  of  the  two  fruits,  as  seen  under  the 
microscope,  the  author  points  out  that  it  would  not  he  easy  to  identify  a  small 
addition  of  cither  of  them  to  pepper  by  this  means,  and  he  therefore  recommends 
the  following  chemical  test :  The  powder  is  lixiviated  with  ether,  and  the  yellow  extract 
shaken  with  several-  times  its  volume  of  water  rendered  alkaline  with  ammonia. 
The  lilacred  colouring  matter  (ammonium  embelate)  formed  is  insoluble  in  ether,  but 
18  dissolved  by  the  watcu*.  On  the  addition  of  an  acid  the  red  colour  disappears,  and 
the  embelic  acid  again  dissolves  in  the  ether. 

Myrbino,  which  gives  the  same  reactions,  appears  to  contain  a  closely-related 
compound. 

No  coloration  is  given  by  pure  pepper  when  thus  treated.  C.  A.  M. 


The  Official  Test  for  Myrrh.  H.  G.  Greenish.  (Pharm.  Jouni.,  1901,  656.) — \ 
As  an  improvement  on  the  ofltcial  test,  the  following  is  recommended  :  Half  a  gramme 
of  coarsely-powdered  myrrh,  occasionally  shaken  during  ten  minutes,  with  10  c.c. 
of  ether,  should  afford  a  filtrate,  2  c.c.  of  which  should  yield,  when  evaporated,  a 
residue  that  is  slowly  coloured  violet  by  contact  with  the  vapour  of  nitric  acid. 
Bisaabol,  bdellium,  botai,  and  other  gums,  do  not  give  auy  violet  reaction. 

W.  P.  S. 


Notes  on  the  Estimation  of  Berborino.  H.  M.  Qordin.  {Amer.  Joiirn, 
Pharm,,  190ii,  Ixxiv.,  a7-39.) — In  the  author's  first  method  of  determining  berberine 
(Arch.  d.  Pharm.,  1901,  <>38;  cj.  A>*alyst,  xxiv.,  238),  the  alkaloid  is  extracted  from 
the  drug  by  means  of  hot  alcohol,  the  solution  made  up  to  a  definite  volume  rvith 
cold  alcohol,  and  the  berberine  precipitated  as  an  acid  sulphate  which  is  subsequently 
converted  into  the  mono-acid  hydriodide. 

Recent  experiments  have  shown  that  although  berberine  in  the  form  in  which  it 
occurs  in  UydraUu  canadensis  and  some  other  plants  is  readily  soluble  in  alcohol, 
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yet  in  others,  such  as  barberry  bark,  it  is  frequently  present  in  a  form  which  only 
diBsolves  with  difficulty  in  cold  alcohol ;  so  that  on  adding  cold  alcohol  to  the  hot 
alcoholic  extract  some  of  the  berberine  is  precipitated. 

To  guard  against  this  the  sediment  should  be  dissolved  in  water,  filtered,  and 
the  clear  filtrate  tested  for  berberine.  If  present,  it  should  be  determined  by  the 
second  method  described  in  the  former  paper  (loc.  cit.). 

As  regards  the  precipitation  of  berberine  by  potassium  iodide,  the  author  statee 
that  in  the  presence  of  free  acid  Mayer's  or  Wagner's  reagents  effect  more  complete 
precipitation,  and  it  is  therefore  advisable  to  use  Mayer's  reagent  in  the  first  method, 
in  which  acid  is  liberated  in  the  reaction. 

A  further  improvement  is  to  collect  the  berberine  acid  sulphate  upon  a  plug  of 
cotton-wool  in  a  filter,  and  to  wash  the  beaker  out  twice  with  5  c.c.  of  a  mixture  of 
alcohol  and  ether  (1 : 1),  and  then  to  wash  the  precipitate  with  ether,  in  which  it  Is 
completely  insoluble.  The  amount  of  berberine  in  the  10  c.c.  of  alcohol-ether  washing 
is  less  than  0*0006  gramme,  and  may  be  neglected.  C.  A.  M. 


TOXICOLOGICAL  ANALYSIS. 

The  Detection  of  Free  Phosphorus  in  the  Fresenoe  of  Alcohol.  J.  Haber- 
mann  and  A.  Oesterreicher.  {^eit.  anal.  Chem.,  1901,  xL,  761-766.) — Various 
substances,  and  in  particular  alcohol,  interfere  with  the  production  of  the  phospho- 
rescence in  Mitscherlich's  method  of  detecting  phosphorus  (c/.  Analyst,  xxiii,  39). 
According  to  the  results  of  experiments  made  by  the  authors,  this  difficulty  is 
avoided  by  the  dilution  of  the  alcoholic  vapour  or  distillate  with  a  sufficient  quantity 
of  water ;  and  on  this  fact  are  based  the  following  modifications  of  Mitscherlich's 
process : 

1.  The  liquid  is  distilled  in  a  dark  room,  and  as  soon  as  the  steam  is  felt  by  the 
hand  to  have  reached  the  upper  part  of  the  condenser,  water  is  introduced  through  a 
stopcock. 

2.  The  liquid  is  fractionally  distilled  in  daylight,  and  the  several  fractions 
diluted  with  water  in  the  dark.  C.  A.  M. 


Detection  of  Phosphorus  in  Cases  of  Poisoning.  C.  Binds.  (Giorn,  Farm. 
Trieste,  1901,  vi.,  225;  throuf,^h  Chem.  Zeit.  Hep.,  1901,  354.)— Ic  is  known  that 
certain  liquids,  like  ethyl  alcohol  and  turpentine,  prevent  the  vapours  of  phosphorus 
from  being  visible  in  the  dark.  In  such  cases  the  author  finds  luminosity  to  occur  if 
the  hquid  is  evaporated  rapidly  on  a  glass  plate  in  the  dark,  the  plate  being  rubbed 
with  a  glass  rod  meanwhile.  F.  H.  L. 


The  Alleged  Poisonous  Properties  of  the  Colours  '*  Mandazin  '*  and 
"  Metanil  Yellow,"  J.  Prentzel.  (Zeii.  Jiir  Ontersuch,  der  Nalir.  und  GenustmxtUl, 
1901,  iv.,  968-974.) — In  this  paper  are  given  the  results  of  a  considerable  number  ci 
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experiments,  consiBting  in  feeding  rabbitR,  dogs,  and  human  beings  with  food  mixed 
with  the  colours  "  mandarin "  (obtained  by  diazotlsing  sulphanilio  acid  and 
^-naphthol)  and  "  metanil  yellow  "  (prepared  by  diazotisiug  meta-benzene-aulphonio 
acid  and  diphenylamine).  The  concluBions  arrived  at  are  that  the  colours  can 
scarcely  be  considered  poisonous  in  the  small  quantities  in  which  they  are  used  in 
foods,  etc.  Long-continued,  largo  doHcs,  however,  give  rise  to  some  injurious  effects  ; 
but  this  quantity  is  never,  in  the  natural  course  of  things,  even  approximately 
reached.  W,  P.  S. 

J       Oravimetric   Determination   of  Formaldehyde.      L.   Vanino.     (Zeii.   arial. 

Cham,,  lUOl,  xl.,  720,  7'21.)-— This  method  is  based  upon  the  facts  that,  on  treating 
^  solution  of  formaldohyde  with  silver  nitrate  and  sodium  hydroxide,  a  mixture  of 
HDetallio  silver  and  silver  oxide  separates,  and  that  the  silver  oxide  is  dissolved 

OD  adding  dilute  acetic  acid  to  the  mixture.     Thus: 


ORGANIC  ANALYSIS. 


4AgN0,  +  4NaOH  =  2Ag,0  +  4NaN0^ 
2Ag,()-f  2NaOH  +  '2HCOn  =  2BCOONaf  4Ag  *  2HaO. 


2H,0 


H  In  making  a  determination  an  aqueous  solution  of  2  grammes  of  silver  nitrate  is 
rendered  strongly  alkaline  with  sodium  hydroxide,  5  c.c.  of  a  10  per  cent,  solution  of 
commercial  formaUn  introduced  with  continual  stirring*  and  the  whole  put  aside  in 

^ place  protected  from  the  light. 
After  fifteen  minutes  the  clear  supernatant  liquid  is  poured  off  through  a  weighed 
tar  and  the  precipitate  digested  three  or  four  times  with  o  per  cent,  acetic  acid, 
Bsferred  to  the  same  filter,  washed  with  water  rendered  slightly  acid  with  acetic 
acid  until  free  from  chlorine,  dried  at  105'  C.  and  weighed. 

The  results  quoted  are  very  concordant  and  in   close   agroomcnt  with  those 

I  obtained  by  other  methods.  C.  A.  M. 

f  On  the  Separation  of  Terpene  Aloohols  fVom  their  Esters  by  means  of 
Sodium  Salicylate.  G.  Darzens  and  P.  Armingeat.  (Bull.  Soc.  (-him.,  1901, 
XXV.,  1053-105/5.) — Charabot  and  Hebert  have  recently  described  a  method  of 
separating  terpene  alcohols  from  their  esters  by  treating  the  mixture  with  a  50  per 
!nt.  solution  of  sodium  saUcylate,  in  which  only  the  alcohols  were  said  to  be 
>luble.  {DulL  scient.  et  indust.  ch  la  MaUon  Houre-Berirand,  October  5,  1901 ;  c/. 
iNALVfaT,  XXV.,  72,  188.) 

The  authors  have  made  experiments  with  this  method,  and  have  come  to  the 

inclusion   that  little  reliance  can  be  i^lacod  upon  it  as  a  quantitative  method. 

llUluros  of  linalol,  geraniol,  and  rhodinol  with  their  respective  esters  were  prepared 

and  the  saponification  values  of  the  mixtures  determined.     They  were  then  treated 

»ur  times   with  an  equal  volume  of   50  per  cent,  sodium  salicylate  solution,   and 

Fter  standing  for  twenty-four  hours  the  insoluble  portion  was  decanted  and  treated 
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with  water  in  excess.    Finally,  the  saponification  value  of  each  of  these  fractions 
was  determined. 

The  following  table  of  results  thus  obtained  shows  that  in  each  case  the 
dissolved  portion  contained  considerable  quantities  of  esters. 


MiXTURB. 


Geraniol   and  geranyl 

acetate  ... 
Linalol  and  linalyl  acetate 
Khodinol  and  rhodinyl 

acetate  


Insolublb  Portion.       Soluble  PoBnoir. 


Sapomfica-       ^^^     '  Sapanifica- 1     ^^^^       ^P^"!?**'!      E.t«. 
'^^o  percent.,     ^^^        per  Cent.  '^^      I  per  0«t 


Value. 


Value. 


Value. 


110 

116-3 


38-6 

40-7 


120-8    i 

S6       I 


42-3 
29 

Mixture  completely  soluble 


C.  A.  M. 


A  New  Colour  Reaction  for  Cholesterol.  L.  Tsohugaew.  (Jour.  russ.  phys,- 
cJiem.  Gesellsch.,  1900,  xxxii.,  363;  through  Zeit.  fiir  Untersuch.  der  Nahr.  und 
Gemissmittel,  1901,  iv.,  974,  975.) — The  test  consists  in  dissolving  cholesterol  in 
glacial  acetic  acid,  and  adding  an  excess  of  acetyl  chloride  together  with  a  small 
piece  of  zinc  chloride.  On  warming,  a  red  or  rose  coloration  is  produced,  which  also 
shows  a  greenish-yellow  fluorescence.  The  maximum  depth  of  colour  is  reached  after 
five  minutes*  boiling.    The  test  will  detect  1  :  80,000.  W.  P.  a 


The  Detection  of  Vegetable  Oils  in  Animal  Fats  by  Means  of  the  Phyto- 
sterol  Acetate  Teat.  A.  Bbmer.  {Zeit.  fiir  Untersuch,  der  Nahr.  uiid  Oenussmittelt 
1901,  iv.,  1070-1095.) — The  method  of  carrying  out  this  test  is  as  follows :  Ptom" 
100  grammes  of  fat  the  crude  cholesterol  and  phytosterol  are  obtained  in  the  usual 
manner  by  shaking  out  the  saponified  fat  with  ether.  The  ethereal  solution  is  well 
washed  with  water  to  remove  dissolved  soap,  and  the  greater  part  of  the  ether  is 
distilled  off.  The  remainder  of  the  ether  is  then  allowed  to  completely  evaporate  in 
a  small  basin  ;  the  residue  is  taken  up  in  the  least  possible  quantity  of  alcohol,  and 
allowed  to  crystallize.  These  crystals  may  be  examined  microscopically  to  see 
whether  cholesterol  or  phytosterol  be  present.  The  alcohol  is  then  completely  driven 
off  on  the  water-bath,  2  to  3  c.c.  of  acetic  anhydride  are  added,  and  the  contents 
of  the  basin  boiled  for  a  quarter  of  a  minute  over  a  wire-gauze,  the  basin  being 
covered  with  a  clock-glass.  The  excess  of  acetic  anhydride  is  evaporated  on  the 
water-bath.  Sufficient  absolute  alcohol  is  now  added  to  just  dissolve  the  esters  on 
heating.  To  prevent  immediate  crystallization,  1  c.c.  more  of  absolute  alcohol  is 
added,  and  the  esters  allowed  to  crystallize  at  the  ordinary  temperature  of  the  room. 
After  one-half  to  one-third  of  the  alcohol  has  evaporated  and  the  greater  part  of  the 
esters  have  crystallized  out,  the  crystals  are  filtered  through  a  small  filter,  again 
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isaolved  in  alcohol,  EiDd  allowed  to  crystalli/e.  This  reoryBtalli/.ation  is  repeated  as 
any  times  as  the  quantity  of  the  crystals  will  allow.  The  molting-point  of  the 
ystaLs  is  taken  after  the  third  and  subsequent  crystalli/ations.  Should  tbemelting- 
»int  of  the  crystals  be  116'  C,  the  presence  of  vegetable  oil  may  be  suspected;  if 
he  melting-point  be  117^  C,  or  higher  than  this,  vegetable  oil  is  certainly  present. 
'he  melting-point  should  be  corrected  by  the  formula  S  -  T  +  n(T- t)  x  0-000154,  whore 
is  the  correct  melting-point,  T  the  observed  meltiDg-point,  n  the  length  of  the 
lamn  of  mercury  above  the  surface  of  the  liquid,  and  t  the  average  temperature  of 
he  column  of  mercury  outside  the  liquid.  This  latter  figure  is  obtained  by  means  of 
,  aeoond  tberuioiubter  placed  at  the  middle  of  the  column.  W.  P.  S. 


Note  on  Halphen*B  Test  for  Cotton-seed  Oil.  P.  Soltaien.  {Zeit.  offentl. 
Ihevk,,  lyOl,  vii.,  140-143  ;  through  Zcit.  fiir  Untersucft,  der  Nahr.  ami  Gcnnssmittelt 
901 1  iv.,  970.)— The  author  draws  attention  to  the  fact  that  American  lards  obtained 
rom  pigs  fed  on  cottou-seed  meal  show  strong  reactions  with  Halphen's  and  Bechi's 
ests.  The  same  lards,  however,  give  no  reaction  with  Welman's  test,  and  phytosterin 
tannot  be  detected  in  them.  The  presence  of  added  cotton-seed  oil  in  lard  is,  there- 
ore,  only  to  be  delected  with  certainty  when  confirmed  by  the  two  latter  tests. 

W.  P,  S. 


Formula  for  the  Calculation  of  Diglyoerides  in  Fat  Mixtures  which  contain 

>xy-fatty  Acids.    J.  Preundlioh.     {Cfiem,  Zcit.,  1901,  xxv.,  11*29.)— The  formula 

iven  by  Benedikt  for  this  purpose  is  inconvenient,  as  it  requires  two  acetylations — 

hat  of  the  original  fat  and  that  of  the  fatty  acids.     Galling  the  ether  value  of  the 

t  d,  the  yield  of  total  fatty  acids  F,  and  the  molecular  weight  of  the  diglyoerides  M, 

iheir  percentage  amount  is  given  by  the  formula 

51612 
If  no  soluble  fatty  acids  are  present,  F  may  be  replaced  by  the  Hehner  number; 
Itherwise  that  figure  must  be  ascertained  analytically.  Presence  or  absence  of  oxy- 
tty  acids  is  immaterial,  and  they  may  exist  either  as  neutral  fats  or  in  the  free 
tate.  The  steps  involved  in  arriving  at  the  above  formula  are  explained  in  the 
rigtnal  article.  Freundlich  remarks  tliat  both  in  the  Zeits.  arnjew.  Chcin..,  1888,  4G1, 
nd  in  Benedikt's  book  (3rd  edition^  p.  lOo),  there  is  an  error  in  the  corresponding 
rmuliv  quoted,  the  first  figure  in  the  denominator  being  given  as  "  TjOOO,"  instead  of 
■•60100."  F.  H.  L. 


Peteotion  of  Gallic  Acid  in  Tanning  Materials.  M.  Spica.  {Gasz,  Chim, 
iai,  1901,  Axxi.  [2],  201;  through  Chem.  Zeit  Rep.,  1002,  4.)— The  reagent  is  a 
Dlution  of  potassium  plumbite  prepared  by  dissolving  in  the  necessary  quantity  (not 
lO  excess)  of  potassium  hydroxide  the  precipitate  obtained  therewith  from  a  solution 
lead  acetate.  On  adding  some  of  this  liquid  to  a  dilute  solution  of  gallic  acid, 
baking  repeatedly  so  as  to  encourage  oxidation,  and  finally  diluting  with  water,  a 
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scarlet-red  colour  will  be  produced — a  reaction  which  is  neither  given  nor  hindered 
by  the  presence  of  tannin.  The  method  is  capable  of  being  made  quantitative  by 
colorimetry.  F.  H.  L. 

The  Adulteration  of  Shell-lac.  K.  Bieterich.  {Chem.  Revue  il.  Fett  und 
Harz-Ind.,  1901,  viii.,  222  226  and  244-246.  )~The  results  of  a  number  of  experiments 
with  pure  shell-lacs  and  mixtures  of  shell-lac  and  colophony  lead  to  the  conclusion 
that  the  determinations  of  the  acid,  ester,  and  saponification  values  are  of  little  use 
for  the  detection  of  adulteration.  The  values  obtained  with  mixtures  still  lay  within 
the  wide  limits  yielded  by  pure  shell-lacs.  Better  results  were  obtained  by  deter- 
mining the  solubility  of  the  samples  in  ordinary  solvents,  such  as  ether,  petroleum 
spirit,  benzol,  etc.  In  ether  colophony  is  insoluble,  whilst  shell-lac  dissolves  to  the 
extent  of  14  per  cent.  W.  P.  S. 


Colour  Beactions  of  Certain  Coal- Tar  Derivatives  and  Morphine  with 
Formaldehyde  and  Sulphuric  Acid.  B.  A.  Hatcher.  {Amer.  Joum.  Pkarm., 
1902,  Ixxiv.,  35,  36.) — The  author's  experiments  have  led  him  to  the  conclusion  that 
the  formaldehyde  sulphuric  acid  test  for  morphine  is  a  reliable  one ;  but,  at  the  same 
time,  care  should  be  taken  to  distinguish  the  colour  from  the  colorations  given  by  the 
other  compounds  mentioned. 

It  was  found  that,  in  the  case  of  mixtures  of  phenol  and  morphine,  a  large  pro- 
portion of  the  former  could  be  expelled,  without  decomposing  the  alkaloid,  by 
evaporating  an  alkaline  solution  with  strong  sulphuric  acid. 

In  the  tests  tabulated  below  1  drop  of  the  respective  solutions  was  added  to 
5  drops  of  the  reagent  prepared  by  mixing  5  c.c.  of  formaldehyde  (40  per  cent.)  with 
100  c.c.  of  sulphuric  acid,  the  following  results  being  obtained : 


Plionol,  0-1  gramme 
-I-  5  c.c.  ^\  NaDH, 
wannod  and  mixed 

with  10  c.c. 

Tff  H-.-S04. 


Uorphise  Sulphate, 

0*01  gramme 

+5  C.C.  ^\  NaOH 

+  10CC.  ^f^jj  H08O4. 


Gold. 
Crimaon     to 
cherry,   deepen- 
ing   tu    garnt  t 
ou  nUnding. 

(hi  H fating. 
Maroon  precipi- 
tate. 


O-Ol^gramme-Tscc:  oV^"mmc"'?^\c. 
,NaOH  +  I0c.c.  7^H.50. 

t\  "3804. 


Cold. 

Manmn,  deei>en- 

in^  on  H'andin^. 


(ht  lifoJing. 
Fades    tu    dirty 
brown. 


Cold. 
Deep    crimson, 
inclining      to 
garnet. 

On  fli'afing. 
]}rnwn,  maroon 
tint. 


Sodtum 

Haltcylato 

(Chem.  Pure). 


Salicylic  Acid 

(Chem.  Pure) 

diuoWed  lu 

Alcohol. 


Cold. 
Faint    pinkish 
xalmon. 


Ott  Iftatintj. 
Knsepink. 


Cold. 
None. 


On  Heating. 
X«ne.       except 
Meeting    rase- 
pink  oil  fmi>er-  ; 
heated    edges 
uf  vessel. 


Cofd. 
None. 


Oh  Healing. 
Same  as  sodiau 

salicylate. 
Odour  of  oil  of 

wintergreen. 


It  is  advisable,  in  the  presence  of  these  substances,  to  remove  them  from  the 
solution  by  extraction  with  ether  after  acidification,  and  to  apply  the  test  for 
morphine  to  the  residual  solution.  C.  A.  M. 


THE  ANALYST. 


97 


I 

I 

I 


Oasomctric  Eelimation  of  Nitrites  in  Urine 
Ch^m.,  xiv.,  1250.)— The  nitrite  by  double 
decoroposition  with  ammotiiuni  chloride  is 
oonvertotl  into  ammonium  nitrite,  which  is 
decomposed  by  boiling  according  to  the 
equation  : 

In  the  flask  A  is  placed  a  saturated 
neutral  solution  of  ammonium  chloride 
which  has  previously  been  boiled.  Carbon 
dioxide  is  led  into  the  apparatus  through 
the  tube  F  to  entirely  displace  air,  the 
liquid  being  meanwhile  heated.  The  flame 
is  now  removed.  The  cocks  D  and  17 
are  closed,  and  the  urine  or  other  sub- 
stance to  be  examined  is  introduced  care- 
fully through  the  funnel  G.  The  liquid  is 
now  gently  boiled,  aud  all  the  nitrogou  is 
driven  by  means  of  a  current  of  carbon 
dioxide  into  the  nitrometer  E,  and  mea- 
sured in  the  usual  way.  The  author  finds 
that  the  results  are  accurate.  A.  M. 


P.  Qerlinger.     {Zciis.  f.  angew. 


» 


Jolies*  ProcesB  for  the  Estimation  of  Urio  Acid  in  Urine.     O.  Iffakowka. 

{OitmL.  Ze.it.,  I'JOl,  xxv.,  llo'J.)— The  present  author  has  investigated  this  process, 
and  finds  it  to  be  convenient  and  exact,  ^hile  its  simplicity,  in  comparison  with  the 
gravimetric  method  or  the  volumetric  process  of  Flopkins  and  Folin,  renders  it 
preferable  for  practical  purposes.  Jolles'  process  is  best  carried  out  as  follows: 
100  c.c.  of  urine,  previously  warmed  to  *iO^  C.  and  filtered  if  turbid,  are  mixed  with 
10  grammes  of  solid  ammonium  acetate  (or  sulphate)  in  a  *J00  c.c.  flask,  and  from 
3  to  5  c.c.  of  strong  ammonia  are  added  with  constant  stirring  till  the  odour  is 
persistent.  The  whole  is  allowed  to  rest  for  four  hours,  the  clear  liquid  run  oft' 
through  a  filter,  and  the  deposit  of  phosphates  and  uric  acid  washed  by  docantation 
some  nine  times  with  10  o.c.  of  10  per  cent.  au)monium  carbonate  solution  till  the 
filtrate  no  longer  gives  a  chlorine  reaction.  The  precipitate  is  next  rinsed  into  a 
beaker  with  water  at  80\  the  liquid  adjusted  to  60  or  70  c.c.  and  the  mixture  boiled 
for  about  thirty  or  forty-five  minutes  with  01  to  0*2  gramme  of  pure  magnesia  until 
litmus-paper  shows  that  all  ammonium  salts  have  been  decomposed.  It  is  then 
acidulated  with  weak  sulphuric  acid,  diluted  to  200  or  300  c:c.,  and  treated  with 
10  C.C.  of  50  per  cent,  eulphuric  acid  (specific  gravity  1*4).  The  whole  is  gently 
boiled,  aud  a  solution  of  y)otas8ium  permanganate  (S  i^'rammes  per  litre)  is  run  in, 
1  CO.  at  a  time  at  first,  afterwards  in  quantities  of  'i  drops,  till  the  pink  colour  with- 
stands fifteen  or  twenty  minutes'  boiling,  the  volume  of  the  liquid  being  not  less  than 
100  CO.     Finally  it  is  oonoentrated  to  60  o.c,  when  decolorization  usually  occurs,  and 
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a  part  of  the  urea  is  converted  into  atnmoaia — but  this  is  of  no  oonsequence;  if  the 
liquid  is  not  quite  clear  and  colourlcaB,  a  mioiite  amount  of  oxalic  acid  is  add<?d 
The  product  is  transferred  to  a  vessel  vrhich  can  be  cooled,  where  it  is  treated  with 
33  per  cent,  sodium  hydroxide  solution,  1  c.c.  at  a  time^  until  it  is  alkaline  to  litznut^ 
and  a  f  occulent  precipitate  begins  to  appear,  taking  care  that  the  temperature  does 
not  exceed  lb"  or  20'  C.  In  a  suitable  nitrometer}  such  as  that  which  .Idles  Um 
described,  this  li(]uid  is  decomposed  with  50  c.c.  of  a  solution  containing  K()  grammes 
of  sodium  hydroxide  and  25  grammes  of  bromine  per  litre,  the  evolved  nitrogen  being 
corrected  and  converted  into  weight  by  means  of  the  usual  tables. 

Makowka  ({uotes  a  series  of  six  normal  and  pathological  urines  analysed  by  thi 
LudwigSalkowski  and  by  JoUes'  method.     The  tigures  show  that  the  latter  giv( 
results  from  OS  to  31  (mean  21)  per  cent,  higher  than  the  former.     Inasuiuch  as  tb< 
LudwigSalkowski  piocess  when  tested  on  pure  uric  acid  yields  2  per  cent,  too  little^ 
it  follows  that  JoUes'  method  is  accurate.  F.  H.  L. 


A   Gold   Reagent   for  Colloidal   Substances.     R.   Zsigmondy.     (2cii.  ant 
Ckcm.,  1901,  xl.,  C97-7iy.)— The  author's  reagent  is  prepared  by  heating  120  c.a 
water  (distilled  through  a  silver  condenser)  to  the  boiling-point,  and  adding  2-5  c. 
of  a  solution  of  gold  hydrochloride  (6  grammes  AuCla.IICl,  311,0  per  litre)  and 
3  to  3'5  c.c.  of  a  solution  of  pure  potassium  carbonate  (O'lH  N.).   Immediately  after  tbOj 
liquid  boils  3  to  5  c.c.  of  a  dilute  solution  of   formaldehyde  (0*3  c.c.  of   formaJii 
in    100  CO.)  are  added   with   vigorous  stirring,  with   the  result   that  a  deep 
permanent  colour  is  produced. 

On  mixing  5  to  10  c.c.  of  this  solution  with  a  few  drops  of  a  solntion  of  a  ooUou 
and  adding  0*6  to  1  c.c.  of  a  10  per  cent,  solution  of  sodium  chloride,  a  diflforeDca 
observed  with  different  classes  of  colloidal  substances. 

The  author  classifies  them  in  the  following  groups  according  to  their  behaviol 
with  the  reagent: 

1.  Active  Coilotds.—G\ue,  gelatin,  casein,  isinglass,  etc.    From  0*006  to  0*1  milli 
gramme  of  these  is  sufficient  to  prevent  the  change  of  colour  of  10  c.c.  of  a  0- 
per  cent,  gold  solution  to  violet  or  blue  after  the  addition  of  1  c.c.  of  sodium  ehlont 
solution. 

9.  Gum-arabic,  egg  albumin,  gum  tragacanth^  carrageen,  etc.  These  are  lef 
BOtive,  from  01  to  10  milligrammes  being  required  to  prevent  ihe  ohanKO  of  colour. 

3.  Dextrin,  potato  starch,  etc..  of  which  from  10  to  600  niilligramujesare  requiroc 

4.  Inactive  Cotloiffs, — To  this  ^roup  belong  silicii:  acid,  boluble  glass,  and  otii 
snbstanoes.  the  addition  of  which  does  not  interfere  with  the  change  of  colour.     Ol 
long  keeping,  however,  the  restrictive  power  of  most  colloidal  solutions  shows 
marked  decrease. 

The  author  applies  the  term  gold  valu^  to  the  number  of  milllgramniea  of  a  oolbii 
necessary  to  preveut  the  change  of  colour  of  10  e.c  of  the  gold  reagent  irumttdiatelj 
or  soon  after  the  addition  of  1  c,c.  of  sodmm  chloride  solution. 

lie  has  obtained  the  following  gnM  vaUiee  for  different  colloids  :  Freshly  pre 
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[lue  and  gelatin  solations, 0005  to  0-01 ;  gum  arable, 01  to  2  or  4  ;  dextrliit  aboat 20 • 
id  ooUoidB  of  the  fourth  cUsb,  nil. 

It  is  pointed  out  that  well-prepared  gold  solutions  undergo  changes  when  kept 
for  a  long  time,  and  that  under  such  circumstances  they  should  be  standardized  on 
iin  arabic  or  dextrin,  the  gold  values  of  which  are  known. 

The  effect  of  various  factors  on  the  gold  value  is  also  discussed.  C-  A.  M. 


t 


INORGANIC    ANALYSIS. 

Determination  of  Silver  in  the  Besldues  from  the  Distillation  of  Zinc. 
K-  Sander.  {Zcits.f.  ajigew.  CheJfi.,  xv.,  32.) — The  residues  contain  a  considerable 
quantity  of  lead,  20  or  30  por  cent,  of  carbon,  and  all  the  silver  that  was  in  the  ore. 
In  order  to  remove  the  carbon  rapidly  the  author  oxidizes  with  a  mixture  of  80  parts 
potassium  nitrate  and  20  parts  sodium  peroxide.  He  mixes  20  grammes  of  the 
coarsely-powdered  residue  with  50  grammes  of  the  above  mixture,  and  introduces  it 
m  small  quantities  of  3  or  4  grammes  at  a  time  into  a  red-hot  iron  crucible.  As  soon 
as  the  reaction  is  noc  very  violent  the  crucible  is  placed  in  the  fire,  the  necessary 
quantity  of  flux  is  added,  and  10  grammes  of  htharge.  The  button  of  lead  obtained 
is  cupelled  in  the  usual  way.  A.  M. 


t 


The  Separation  of  Copper,  Lead,  Antimony,  and  Tin  in  Alloys.  A.  RoBi- 
ing.  {/Sat.  until.  Cheyn.,  1902,  xli.,  1-11.) — Soluhihttj  of  Copper  SulphiHe  m  Alkaii 
Sulphides, — The  author  shows  in  a  series  of  experiments  that  copper  sulphide  is 
soluble  in  yellow  ammonium  sulphide  and  in  sodium  polysulphide,  the  respective 
cotnpounds  (NH^jaCuitS,  and  Na,CujSi  being  formed.  The  loss  in  the  analysis  of 
Alloys  is  greater  when  the  influence  of  the  air  is  excluded,  and  in  some  of  the  ex- 
periments amounted  to  as  much  as  5-71  per  cent,  of  the  total  amount  of  copper. 

On  the  other  hand,  accurate  results  were  obtained  by  using  colourless  sodium 
sulphide,  and  the  author  therefore  considers  it  essential  to  use  that  compound  in 
the  separation  of  metals  of  the  hydrogen  sulphide  group  when  copper  is  present. 

Thus,  since  only  the  alkali  monosulphide  is  applicable  for  the  separation  of 
copper  from  tin,  antimony,  and  arsenic,  care  must  be  taken  that  the  tin  has  been 
efficiently  oxidized  or  chlorinated. 

Separation  of  Lead  aiul  Capper  from  Tin  and  Antimony. — The  method  of  con- 
verting the  tin  and  antimony  into  insoluble  oxides  by  treatment  with  nitric  acid* 
whilst  converting  the  lead  and  copper  into  soluble  nitrates,  has  not  yielded  good 
results  in  the  author's  hands.  In  every  instance  he  found  more  or  less  copper  and 
lead  in  the  insoluble  residue. 

The  following  method  is  recommended  :  Two  grammes  of  the  coarsely- divided 
alloy  are  dissolved  in  the  smallest  possible  amount  of  aqua  regia,  aud  the  solution 
heated  with  a  little  potassium  chlorate  as  a  precaution.  It  is  then  diluted  with 
water,  a  little  tartaric  acid  being  added,  rendered  slightly  alkaline  with  sodium 
hydroxide,  and   treated  with   the  smallest   possible  excess  of  colourless  sodium 
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sulphide.  The  liquid  is  heated  for  a  short  time,  allowed  to  Rband,  and  tlltered. 
The  residue  is  washed  with  water  containiDg  a  little  sodium  sulphide,  and  dissolved 
in  hot  dilute  nitrio  acid,  and  the  lead  and  copper  in  the  solution  separated  in  the 
usnal  way. 

Separation  of  Tin  from  Antimony* — Von  Carnot's  method,  which  is  based  upon 
the  precipitation  of  the  antimony  as  oxysulphide  by  sodium  thiosolphate, 

2SbCl,  +  3Na,SaOa  -  SbsOS^  +  6NaCl  +  4S0., 
has  given  inaccurate  results  in  the  author's  experiments,  as  waa  also  the  case  with' 
the  modification  proposed  by  Andrews  {Zcit.  anal.  Ckem.,  xxxviil.,  796). 

Clarke's  method,  however  {Zeit,  a?m/.  Che^n,,  ix.,  487),  which  consists  in  preci-| 
pitating  the  antimony  from  the  boiling  solution  by  means  of  hydrogen  sulphide  ii 
the  presence  of  much  oxalic  acid  and  absence  of  much  free  mineral  acid,  yiel< 
accurate  results. 

In  determining  the  antimony  thus  separated  the  author  proceeds  as  follows: 
The  preoipitate  is  washed  with  hot  water,  and  then  successively  with  aloohol,  a 
mixture  of  alcohol  and  carbon  bisulphide  (to  remove  free  sulphur),  alcohol,  and 
finally  ether,  and  is  dried  at  a  low  temperature. 

It  is  next  detached  from  the  paper,  the  small  residual  portion  being  dissolved 
ofi  with  hot  ammonium  sulphide,  and  ignited  in  a  weighed  porcelain  crucible.     Tbo^H 
main  portion  is  treated  with  concentrated  nitric  acid,  which  is  evaporated  on  tho^ 
water-bath,  the  oxidation  being  repeated  until  unoxidi^'.ed  sulphur  can  no  longer  bo 
observed.    The  temperature  is  then  raised,  with  the  precautions  noted  by  Brunckj 
(Analyst,  xx.,  190),  and  the  crucible  finally  heated  over  the  blowpipe  until  consti 
in  weight.  C.  A.  M. 


Valuation  of  Commercial  Aluminium  Sulphate.     C.  R.  Gysander.     (C 

News,  1901,  Ixxxiv.,  296  and  306.) — The  sample  is  brought  into  solution,  uiixed  vn\ 
a  small  known  quantity  of  standard  sulphuric  acid  equivalent  in  strength  to  tbt 
alkali  used,  and  titrated  with  sodium  hydroxide  (say  of  1105  grammes  of  NaOU  pei 
litre,  which  gives  direct  readings  in  percentages  of  AI3O3  when  05  gramme  of  sulphate 
is  employed)  in  presence  of  methyl  orange  and  phenolphtbalein ,  till  the  colour  ohanj 
from  pink  to  orange,  not  yellow.  According  to  the  amount  of  alkali  used.  allowin| 
for  the  acid  purposely  added,  the  sample  is  either  basic,  normal,  or  acid.  Titratioi 
is  then  continued  at  30 '  C.  till  a  permanent  pink  is  produced,  and  this  gives  the  tol 
alumina.  The  object  of  the  methyl  orange  is  to  mask  tbe  pink  tint  of  the  phenoj 
phthalein-alnmina  lake,  which  is  otherwise  troublesome. 

Minute  amounts  of  free  acid,  which  cannot  be  determined  by  titration,  can' 
estimated  by  observing  tbe  time  taken  for  a  solution  of  the  aluminium  sulphate  U 
decolorize  a  '*  solution  "  (1  gramme  per  litre)  of  a  standard  sample  of  artificial  ulti 
marine  in  comparinon  with  that  required  by  a  pure  sulphate,  or  by  a  specimen  thei 
to  which  known  quantities  of  acid  have  been  introduced.  F.  I-L  L. 
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Fresenoe  of  Arsenio  in  Aqueous  Ammonia.  O.  GottheiL  {Pharrtu  Zeit,, 
1901.  xlvi.,  992;  through  Chem.  Zeit.  Bep,,  1901,  366.)— The  author  has  found 
0*057  per  cent,  of  Ab^O^j  in  an  ordinary  commercial  specimen  of  25  per  cent,  ammonia. 

F.  H.  L. 


Determinations  of  the  Strength  of  Aqueous  Solutions  of  Hydrofluoric  Acid. 
F.  "Winteler.  {Zeits.f,  angew,  Chem.t  xv,,  33.) — All  glasB  beakers,  pipettes,  rods,  or 
other  glass  articles  which  may  come  in  contact  with  the  hydrofluoric  acid  mnst  be 
well  covered  with  paraffin  wax.  The  acid  should  be  titrated  with  standard  caustic 
alkali,  using  phenolphthalein  as  indicator  (see  Analtbt,  1898,  165).  The  caustic 
alkali  mu&t,  of  course,  he  free  from  carbonate.  Using  these  precautions  the  author 
has  drawn  up  the  following  table  of  specific  gravities  of  chemically-pure  hydrofluoric 
acid.    The  figures  differ  considerably  from  those  of  Eckelt  (Analyst,  1898,  193). 

Specific  Gravitiks  at  20'  C. 


sr  cent. 

Spftoific 

Degrees 

Per  cent. 

Specific 

HF. 

Gravity. 

Baume. 

HF. 

Gravity. 

Baume. 

1 

1-003 

O-o 

26 

1092 

120 

2 

1007 

1-0 

27 

1095 

12-4 

3 

1011 

1-5 

28 

1-098 

12-7 

4 

1014 

2-0 

29 

1-101 

13-1 

5 

1-018 

2-5 

30 

1104 

13-4 

6 

1*023 

3-0 

31 

1-106 

13-7 

7 

1-027 

3-5 

32 

1109 

141 

8 

1-030 

40 

33 

1112 

14-4 

9 

1-035 

4-5 

34 

"1-114 

14-7 

10 

1-038 

50 

35 

1117 

15-0 

11 

•  1-041 

5-5 

36 

1120 

15-4 

12 

1-045 

60 

37 

1122 

15*7 

13 

1-049 

6-5 

38 

1-125 

160 

14 

1052 

7  0 

39 

1-127 

16-3 

15 

1-055 

7-5 

40 

1130 

16-5 

16 

1-059 

80 

41 

1-133 

16-8 

17 

1-062 

8-4 

42 

1136 

17-2 

18 

1-066 

8-8 

43 

1-138 

17-5 

19 

1-069 

9-3 

44 

1141 

17-8 

20 

1-072 

9-7 

45 

1-143 

181 

21 

1-076 

101 

46 

1-146 

18-4 

22 

1-079 

10-5 

47 

1-149 

18-7 

23 

1-082 

10-9 

48 

1152 

190 

24 

1-086 

11-3 

49 

1-154 

19-3 

25 

1-089 

11-7 

50 

1157 

19-5 

A.  M. 


Colorimetric  Estimation  of  Nitric  Acid.  H.  Noll.  {Zeits.  /.  angew.  Chem.^ 
xiv.,  1317.) — After  reviewing  various  methods  which  have  been  proposed  for 
estimating  nitric  acid  in  water  by  means  of  brucine  (c/.  Analyst,  1881,  56;  1901, 
306)  the  author  gives  his  own  :  To  10  c.c.  of  the  water  add  0-05  gramme  of  brucine 
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dissolved  in  20  c.c.  of  sulphuric  acid  (specific  gravity  1-840),  stir  for  a  quarter  of  & 
rninuto,  then  pour  into  a  Hehner-Nessler  tube  which  already  contains  70  c.c.  of 
water.  For  comparison  a  solution  is  made  containing  0*1671  gramme  of  potassium 
nitrate  per  litre.  Of  this,  10  c.c.  =  1  miUigramme  of  nitric  acid  (NvO^).  For  tb« 
determination,  5  c.c.  or  less  are  taken,  diluted  to  10  c.c,  and  treated  exactly  as  i 
water  under  examination,  the  colours  being  finally  adjusted  by  running  out  some  of  the 
liquid  which  is  the  more  strongly  coloured.  If  the  water  under  examination  cod 
more  than  50  milligrammes  of  nitric  acid  per  litre  it  must  be  diluted  The  resul 
agree  fairly  well  with  those  obtained  by  the  methods  of  Marx,  Trommsdorf,  Scbul 
Ticmann.  and  Henriet.  A 


A  Oas- Volumetric  Method  of  Determining  Free  and  Combined  Sulphuric 
Acid,  and  Free  and  Combined  Carbonic  Acid.     £.  Biegler.     {Zett.  a>ial  Ch 
1902,  xii..  17-25.) 

Sulphates  and  Sulphuric  Acid. — A  hydrochloric  acid  solution  of  the  sulphat 
precipitated  with  a  known  excess  of  barium  chloride  solution  (30-5  grammes 
litre  ;   1  c.c.  =  0010  gramme  SO^),  and  the  excess  of  barium  chloride  precipitated 
iodate,  which  on  treatment  with  hydrazine  sulphate  yields  elementary  nitrogen  as  a 
product  of  the  reaction.     Thus  : 

1.  BaCl,  +  2HI03  =  Ba(IO,}2  +  2HCl. 

2.  Ba(IO,),  +  3N,H,HjS0,  =  BaSO,  +  2US0^  +  2HI  +  60^0  +  6N. 

The  details  of  the  method  are  as  follows  :  From  30  to  40  c.c.  of  the  solution 
(which  should  only  contain  a  very  small  amount  of  sulphate)  are  acidified    wi 
5  drops  of  concentrated  hydrochloric  acid,  and  the  sulphate  precipitated  with  5  o 
of  the  standard  barium  chloride  solution,  further  additions  of  5  c.c.  each  being  m; 
until  the  precipitation  is  complete.     This  is  shown  by  testing  a  drop  of  the  Uqaii 
with  potassium  chromate  solution ;  and  it  is  essential  that  the  excess  of  chlori 
shall  not  exceed  5  c.o.,  in  order  to  avoid  the  evolution  of  too  large  a  volume 
nitrogen. 

The  liquid  is  boiled,  shaken,  allowed  to  cool,  shaken  with  5  c.o.  of  a  6  per  oem. 
solution  of  iodic  acid,  and  left  for  fifteen  minutes. 

The  precipitate  of  barium  iodate  and  sulphate  is  now  collected  on  a  filter,  and 
washed  with  water  until  the  filtrate  and  washings  amount  to  100  cc,  after  which  the 
filter-paper  is  rolled  up  and  placed  in  the  inner  vessel  of  a  Knop- Wagner  nitrometer. 
The  outer  vessel  receives  40  c.c.  of  a  2  per  cent,  solution  of  hydradne  Bulphate,  ftod 
the  nitrogen  evolved  is  collected  and  reduced  to  standard  pressure  and  temperature 
the  usual  manner  (c/.  Analyst,  xxvi.,  215,  231),  and  xxvii.,  72). 

One  milligramme  of  nitrogen  corresponds  to  0*;*oC»4  milligramme  of  SO,, or  1 
of  nitrogen  at  0"  C,  and  760  millimetres  pressure  to  1192  milligrammes  of  SO,. 
correction,  experimentally  found  to  be  0'003o  gramme,  is  made  for  the  solubility 
the  barium  iodate  in  the  100  c.c.  of  washings. 

Frcr  ami  Combinefl  Carbonic  .leu?.— The  method  is  base*!  upon  the  conve 
barium  carbonate  into  chloride,  the  formation  of  iodate  from  the  chloride 
liberation  of  nitrogen  by  the  action  of  bydray:ine  sulphate  on  the  iodate. 
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The  solution  of  the  carhonEkte,  which  mast  not  contain  more  than  0*025  gramme 
of  carbonic  acid,  is  shaken  with  a  few  c.o.  of  a  solution  of  barium  hydroxide,  and  the 
resulting  precipitate  of  barium  carbonate  collected,  washed,  and  treated  with  about 
30  c.c.  of  water  and  15  drops  of  concentrated  hydrochloric  acid.  After  the  tlask  has 
been  well  shaken,  5  c.c.  of  a  6  per  cent,  solution  of  iodic  acid  are  introduced,  the 
tlask  again  shaken  for  fifteen  seconds,  and  then  allowed  to  stand  for  fifteen  minutes. 

The  precipitated  barium  iodate  is  collected,  washed,  and  treated  with  hydra/.ine 
sulphate  as  described  above. 

Each  milligramme  of  nitrogen  corresponds  to  0*5223  milligramme  of  carbon 
dioxide,  or  1  c.c.  of  nitrogen  at  0-  C,  and  760  millimetres'  pressure  is  equivalent  to 
0*6552  milligrauime  CO.j.  The  correction  for  the  solubility  of  the  barium  iodate  in 
the  100  c.c.  of  filtrate  and  washings  is  2*1  milligrammes  of  carbon  dioxide. 

The  experimental  resnlts  quoted  are  in  close  agreement  with  the  theoretical 
amounts.  C.  A.  M. 


The  Diroct  Oravimetric  Determination  of  Boric  Acid.  A.  Parlheil  and 
J.  A.  Rose.  (Bcrkhtc,  1901.  xxxiv.,  3611.  3612.)— This  method  is  baaed  upon  the 
solubility  of  boric  acid  in  ether  saturated  with  water,  and  on  its  non 
volatility  when  the  ethereal  solution  is  evaporated  in  vacuo  over  sulphuric 
acid. 

The  authors  recommend  the  apparatus  shown  in  the  figure  for  the 
determination.  The  boric  acid  solution,  which  has  been  acidified  with 
hydrochloric  acid,  is  introduced  into  the  spiral  tube,  but  should  not 
reach  as  far  as  the  bulb.  Freshly-rectified  ether  is  next  added  in  sufliolent 
quantity  to  nearly  fill  the  bulb,  whilst  20  c.c.  of  other  are  placed  in  the 
weighed  flask  below  the  extractor.  The  extraction  is  continued  on  a 
water-bath  for  about  eighteen  hours,  and  then  for  a  further  two  hours 
with  a  second  weighed  flask,  so  as  to  insure  that  all  boric  acid  has  been 
removed. 

The  flask  is  placed  in  a  vacuum  desiccator  over  sulphuric  acid,  and 
the  residue  dried  until  constant  in  weight,  and  weighed  as  H^^BO^.  In 
this  way  a  solution  of  boric  acid  containing  031015  gramme  yielded 
0-3105  and  0  31025  gramme,  whilst  a  solution  of  borax  gave  012425 
gramme  as  against  the  theoretical  amount  01 2408  gramme. 

The  authors  state  that  this  method  is  also  applicable  to  the  deter- 
mination of  hortc  acid  in  minerals  and  in  food-produces. 

The  absence  of  sulphuric  acid,  nitric  acid,  phosphoric  acid,  iron  in 
large  quantity,  zinc  chloride,  or  arsenious  acid,  must  be  insured,  since 
these  substances  also  dissolve  in  the  ether. 

The  purity  of  the  residue  obtained  can  be  tested  by  repeatedly 
evaporating  it  with  pure  methyl  alcohol,  and  deducting  the  weight  of  any 
Don-volatile  substance.  C.  A.  M. 
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The  Determination  of  Small  Quantities  of  Hydrogen  Sulphide  in  Natural 
Waters.  L.  W.  Winkler,  {^eii.  atiai.  Chem.,  1901.  xl,  772-771.)— If  the  water  is 
first  treated  with  a  Bolution  of  sodinm  potassium  tartrate  to  prevent  the  separa 
tion  of  ma^esium  or  calcium  carbonate,  and  then  mixed  -with  an  alkaline  solaiioD 
of  lead  acetate,  a  brownish  tint  is  produced,  which  can  be  compared  with  that  given 
by  a  standard  solution  of  sulphide  under  the  same  conditions. 

In  making  a  determination.  100  c.c.  of  the  water  are  shaken  with  5  c.c.  of  a 
reagent  consisting  of  25  grammes  of  sodium  potassium  tartrate,  6  grammes  of  Boditzm 
hydroxide,  and  1  gramme  of  lead  acetate  in  100  c.c.  of  water. 

One  hundred  c,c.  of  distilled  water  and  -5  c.c.  of  the  reagent  are  placed  in  n 
similar  flask,  and  a  dilute  standard  solution  of  ammonium  tbioarsenite  run  in  from 
a  burette  until  the  colour  of  the  liquid  in  the  first  Hask  is  matched. 

The  standard  solution  is  prepared  by  dissolving  0*03f>7  gramme  of  pure  araeni 
tnsolphide  in  a  few  drops  of   ammonium  hydroxide,  and  diluting  the  solution  to-^ 
100  c.c.     One  o.c.  of  this  solution  corresponds  to  O'l  c.c.  of  hydrogen  sulphide  at 
0'  C.  and  760  miUimetres*  pressure. 

If  the  amount  of  hydrogen  sulphide  in  the  water  is  less  than  0'2  o.o.  per  litre. 
the  coloration  is  too  faint,  and  a  larger  quantity  (oOO  to  1,000  o.Cl)  of  the  a&inple 
must  be  taken. 

This  method  has  the  advantage  that  the  results  are  not  induenced  by  t 
presence  of  thiosulpbaten,  which  are  usually  present  in  sulphuretted  miner&l  wate: 

Its  accuracy  is  shown  by  a  series  of  test  experiments.  C.  A.  M 
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Colorimetrio  Method  for  determining  Oxygen  dissolved  in  Wator 
W.  Bamsay  and  I,  Homfray.  {Journ-.  Soc.  Chem,  Ind.,  x\.,  1071.) — Use  is  mad«? 
of  the  fact  that  dissolved  oxygen  oxidizes  amraoniacal  cuprous  chloride  solutioQ 
cupric  chloride^  the  resulting  blue  colour  being  a  measure  of  the  oxygen  present. 
apparatus  consists  of  two  glass  comparison  tubes  (.4,  B),  12  inches  long  and  2  inchi 
in  diameter  ;  they  are  closed  with  movable  caps  (E),  through  which  pass  brass 
supporting  the  opal  glass  discs  (J,  d>].  The  tubes  are  supported  on  a  stand  with  a 
vertical  brass  stem  (.S'),  which  is  graduated  in  inches  and  tenths.  The  levels  of  the 
discs  and  of  the  liquids  in  the  tubes  are  read  o£r  against  the  scale  with  the  help  of 
the  horizontal  levelling-rod  (M,  J/),  which  shdes  along  S.  ^| 

.Just  before  the  experiment  the  bottle  of  effiueut  (0)  is  unstoppered  and  Gtle^' 
with  a  rubber  cork  and  lubes  as  shown.     Some  paraffin  oil  is  poured  into  B^  and  thn 
air  is  entirely  displaced  from  the  tubes  by  manipulating  the  screw-clips  (C7,  <^,  U',  P\ 
The  eflluent  is  allowed  to  run  into  B.     Into  J   is  poured  distilled  water  of  knoi 
temperature  saturated  with   air.     This   also    is   covered  with  a  layer  of   paraffii 
Some  powdered  cuprous  chloride  is  placed  in  the  small  tap-funnel  {F\  and  covi 
with  hydrochloric  acid;  a  dark-brown  solution  results,  some  of  which  is  run  into 
and  U,  avoiding  air  bubbles.     Equal  quantities  of  aqueous  ammonia  are  then  adi 
and  the  water  is  stirred  j^nlly  by  means  of  the  discs.     The  discs  are  adjusted  until 
on  looking  at  them  through  holes  in  the  caps,  they  appear  equally  tinted.     Fj 
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their  position  a  simple  calculation  gives  the  percentage  of  saturation,  and  hence  the 
nuusber  of  c.c.  of  oxygen  per  litre  in  the  effluent. 

The  cnprous  chloride  is  made  by  warming  a  solution  of  cupric  chloride  with 
scraps  of  copper,  pouring  into  water,  filtering  off,  and  washing  \vith  boiling  water, 
alcohol,  and  ether.  It  should  be  quite  white,  and  should  be  protected  from  light  and 
damp  in  a  stoppered  black  test-tube. 

If  much  lime  be  present  in  the  etlluent,  to  prevent  turbidity  2  or  3  c.c.  of  a  hot 
satorated  solution  of  ammonium  chloride  should  be  added  to  both  tubes  before  the 
other  reagents.  If  the  etHuent  be  coloured  yellow  a  trace  of  alkaline  paranitropheuol 
may  be  added  to  the  standard  water  after  the  other  reagents. 

C 
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Fort<thle  Modificatiofi,~The  test  has  been  arranged  in  a  portable  form,  all 
necessary  sample -collecting  apparatus,  reagents  and  colour  standards,  being  con- 
tained in  a  small  wooden  box.  With  this  e.xperiments  can  be  carried  out  at  the  river- 
side in  a  few  minutes.  The  standards  of  colour  consist  of  six  sealed  tubes  6  inches 
long,  containing  various  strengths  of  strongly  ammoniacal  cupric  chloride.  The 
ex|]eriment  is  carried  out,  under  paraffin  oil,  in  a  similarly  shaped  tube  with  ground- 
glass  stopper.  Light  is  reflected  up  through  the  tubes  by  an  opal  glass  plate  set  at 
45\  The  standards  correspond  with  I,  2,  3,  4, 5,  6  ac.  of  oxygen  per  litre.  It  is  easy 
to  estimate  within  0*6  c.c. 

The  results  obtained    by   both   modifications  agree  satisfactorily  with  thostt] 
obtained  by  Thresh's  method. 

To  avoid  aeration  in  collecting  samples,  the  can  fitted  bo  the  testing-box  is  openJ 
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at  one  end,  and  has  a  valve  opening  inwards  at  the  other.  The  stream  can  thus  be 
allowed  to  flow  right  through,  displacing  all  air.  The  presence  of  nitrites  makes  the 
results  slightly  high  (see  Bideal  and  Stewart.  Analyst.  190I»  143).  A.  M. 


The  Preparation  of  Sodium  Arsenlte  Solution  for  Volumetric  Analyses. 
G.  Lunge.  (Zeit.  /.  angew.  ChevUt  xiv.,  1293.)— Petriciolli  and  Reuter  in  a  foot- 
note to  a  recent  paper  (Ibul.^  xiv.,  1181)  stated  that,  if  sodium  arsenite  be  prepared.^ 
by  boiling  arsenious  anhydride  with  sodium  bicarbonate,  some  eodium  carbonate 
formed  which  will  itself  absorb  iodine.  The  author  finds,  however,  that  the  quantit] 
of  iodine  absorbed  by  carbonate  under  the  conditions  of  an  iodometric  titration 


inappreciable. 


A.  M. 


Preservation  of  Volumetric   Solutions  of  Sodium    Thiosulphate.      P. 
Alcock.     (Pharm,  Joum.,  1901,  491). — Carbon  faiRulphide  wae  found  to  act  well  as 

a  preservative  for  standard  solutions  of  sodium  thiosulphate.     Trials  with  a  8olati< 
which  was  in  use  for  a  period  of  twelve  months  gave  results  justifying  the  recom^ 
mendation.  A.  G.  Ll 


The  Use  of  Iron  for  Standardizing  Permanganate  Solution.     H.  Ort 
W.  Klaproth.     (Zeits.  f,  amjew.  Chent.,  xiv.,  1233.) — Many  samples  of  iron  not  t«i 
impure  reduce  con8ideral)ly  more  permanganate  than  a  chemically  pure  iron  shoult 
The   following  table  shows  the  apparent  percentage   of   iron   calculated   from   thi 
amount  of  permanganate  solution  reduced,  the  latter  being  standardized  against pai 
oxalic  acid : 


Piano  wire 

Ferrum  metallic,  foliat.  

Forrum  metallic,  in  lamin.  pro  analyei 

Flower  wire 

Keduced  iron   ...         


99-41 
100-31 
100-66 
10007 

99'9B 


If  0*4  per  cent,  be  added  for  the  impurities  in  the  iron,  the  results  for  most  of  tbe 
irons  are  still  worse;  the  error  may  then  amount  to  1  per  cent  It  is  better  to] 
standardize  with  oxalic  acid.  A^  IL 


The  Standardiaation  of  Uranium  Solutions  for  Phosphate  Analyi 
J.  A.  Muller.  {Bull.  Soc.  C/nm.,  1901.  xxv.,  1000-1002.)— The  uranium  solntion" 
for  the  volumetric  determination  of  phosphoric  acid  is  frequently  standaidiiied  on ' 
crystalline  sodium  phosphate,  though  the  readiness  with  which  this  salt  loses  waur 
is  a  source  of  error. 

The  crystalline  salt  (PO^HNaNH^,  4Tifi)  is  much  more  stable ;  but  evto  Ua* 
is  leas  stable  than  the  crystalline  dicalcium  pbo«phate— (POj^CayHj,  4H<»0— i 
does  not  vary  in  weight  when  exposed  to  the  air  or  when  kept  over  phoi 
anhydride. 
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The  author  therefore  recotniDeods  a  solution  of  this  salt  in  nitric  acid  as  a 
suitable  standard. 

It  is  prepared  by  adding  di-Bodinm  pboepbate  little  by  little  to  a  cold  dilute 
solution  of  calcium  chloride.  The  gelatinous  precipitate  soon  becomes  crystalline, 
and  is  then  washed  and  dried  on  tiles  at  about  70  C.  Theoretically  it  contains 
41-27  per   cent,  of    i^^Or,   whilst  the   author's  preparations,  analysed  by  different 


^ 


methods,  were  found  to  contain  from  41*29  to  41-55  per  cent. 


C.  A.  M. 


The  Solubility  of  Fhosphaiio  Manures  in  some  Organic  Acids.  Walter  F. 
Sutherst.  {Chtm,  Neus.  b4,  199.)  in  comparing  the  solvent  action  of  organic  acids 
on  manures,  the  sample  was  extracted  for  twenty-four  hours  with  solutions  of  the 
ftcids  whose  total  acidity  was  the  same  in  each  case,  and  the  dissolved  phosphoric 
acid  determined  in  a  portion  of  the  filtrates.  The  following  table  shows  the 
percentages  of  the  total  tricalcic  phosphate  present  which  were  found  in  solution : 

Manure. 

Coprolite       

Basic  slag     ... 
Basic  superphosphate 
Precipitated  phosphate 

From  his  results  the  author  concludes  that  the  most  satisfactory  results  on  the 
whole  are  given  by  tartaric  acid,  and  not  by  citric  acid,  the  reagent  generally 
employed.  A.  G.  L. 


Acetic  Acid. 

Tftrtftru^  Acid. 

Citric  Acid 

.     12-01 

43-41 

20-36 

.     4^2-22 

54-41 

C7-50 

.     65*29 

87-38 

99-26 

.     54  15 

96-76 

88-28 

I 


Notes  on  some  Blowpipe  Tests.  Joseph  W.  Richardjs.  (Joum,  Am.  Cliem. 
Soc.^  xxiii.,  213.)  —  Approximately  quantitative  determinations  of  water,  volatile 
sulphur,  etc.,  may  be  made  by  heating  a  weighed  quantity  of  the  material  in  a  closed 
tube.  The  upper  end  of  the  tube  containing  the  sublimate  is  broken  oil  and  weighed  ; 
in  the  case  of  water  its  enda  are  closed  by  small  corks.  The  tube  is  then  heated  until 
the  sublimate  has  been  volatilized,  and  again  weighed.  A  sample  of  gothite  contain- 
ing 1011  per  cent,  of  water  gave  10*28  per  cent,  in  this  way. 

When  applying  the  flame  test  for  phoaphonc  acid,  the  sample  should  be  touched 
whilst  hot  with  sulphuric  acid,  and  then  brought  as  slowly  as  possible  to  the  outside 
edge  of  the  Bunaen  flame  as  low  down  as  possible.  For  the  deteotion  of  boron  the 
sample  should  be  held  about  an  inch  higher. 

For  the  reduction  of  refractory  minerals  on  charcoal  with  soda,  it  is  always 
advantageous  to  add  bora^,  especially  iu  the  case  of  tin  dioxide. 

Id  testing  for  fluorine  by  fusion  with  potassium  bisulphate,  Brazil  wood  paper  is 
not  reliable.  The  fusion  is  best  made  in  a  tube  of  5  to  -S  inillimbtres  diameter,  held 
nearly  horizontal,  when  a  silica  ring  deposits  just  above  the  assay.  If  the  tube  is 
l)roken  off  just  under  the  ring,  and  the  upper  end  held  vertically  under  the  nose,  the 
odour  of  hydrofluoric  acid  can  always  bu  noticed. 

To  obtain  aublimatos  from  some  arsenates,  it  is  necessary  to  mix  them  with 
charcoal  and  soda,  place  this  mixture  iu  an  open  tube,  and  play  on  it  with  the 
reducing  flame.     ^Vll  mercury  compounds  are  also  reduced  in  this  way. 
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In  testing  for  silica  by  means  o!  the  miorocosmic  besul  test,  it  should  be  remei 
bered  that  in  the  prcsonoc  of  certain  oxides  the  bead  is  able  to  dissolve  30  per  eeal 
of  its  weight  of  silica,  and  fairly  large  quantities  of  the  sample  may  have  to  be  taket 
Some  silicates  dissolve  as  such  in  the  bead,  and  in  this  case  long  blowing  (til 
minutes)  is  necessary  to  decompose  them  and  produce  a  skeleton  of  silica. 

A.  G.  L 


Fotassium  Ferearbonate  ae  a  Reagent.  P.  P.  TreadwelL  {Chevt,  Zexi 
1901,  XXV.,  1008.) — Potassium  percarbonate  can  now  be  procured  commerci4ll| 
about  litO  per  cent,  pure,  and  containing  only  small  quantities  of  chloride  tfi^ 
sulphate.  As  it  keeps  indefinitely  in  the  dry  state,  it  is  a  most  useful  substance 
from  which  to  prepare  hydrogen  peroxide — by  dissolving  it  in  cold  dilute  acid— when 
wanted.  The  solution  obtained  by  dissolving  it  in  weak  sulphuric  acid  is  speoi&Uy 
suitable  in  testing  for  titanium,  vanadium,  chromium,  cerium,  and  for  the  oxid&iioo 
of  ferrous  salts.  Potassium  percarbonate  is  also  applicahlo  in  many  cases  whtire 
alkaline  hydrogen  peroxide  is  usually  employed  ;  it  oxidizes  sulphuretted  hydrogen, 
soluble  sulphides,  and  the  lower  sulphur  acids  to  sulphuric  acid  :  it  converts  nan- 
ganese,  nickel,  and  cobalt  salts  to  higher  oxides.  It  converts  chromium  salts  into 
chromic  acid,  but  its  action  here  is  not  complete,  like  that  of  hydrogen  perotidt 
The  percarbonate  quickly  reduces  hypochlorites  and  hypoiodites  to  chlorides  iui<l 
iodides.     The  makers  are  the  Neuhauaen  Aluminium  Co.  F.  H.  L. 


Use  of  Oxygen  in  the  Ignition  of  Precipitates.     H.  Zbpfchen.    {Chcm,  ^eti. 
1901,  XXV.,  1008.) — Whenever  a  filter  bears  a  precipitate  which  causes  the  carbon 
the  paper  to  be  slow  in  burning  o£f  it  may  with  advantage  be  placed,  while  dtil 
damp,  in  a  porcelain,  or  preferably  platinum  Rose  crucible,  and  ignited  in  a  g( 
current  of  oxygen.     The  process  saves  much  time,  and  avoids  all  danger  of  aaj 
reducing  action.  F.  H.  L 


APPARATUS. 

A  Heat  Conoentrator  for  Ignitions  and  Concentrations.     C.  Jung.    (CA***- 
Zeit,t  1901,  XXV.,  1113.) — The  construction  and  object  of  this  device  are  sufficienth 

explained  by  the  diagram.     It  introducers  » 
current  of  hot  air  and  combustion  prodootc 
into  a  crucible,  and  vastly  hastens  ignitii 
etc.     By  modifying  somewhat  the  shaps 
the  deflector,  returning  upwards  the  centrw 
part  BO  as  to  form  a  short  chlmmry.  it  c*^ 
be  placed  over  an  evaporating  basin.  ^\ 
renders    the    whole    ft    kind    of    ni 
tporator  as  well.     The  apparatus  is  made  by  W.  J.  Rohrbeok's   Nacbfolg«tf 
Vienna.  \\  II.  L 
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Combined  Apparatus  for  Bztraotion  and  Beoovery  of 
le  Solvent.  A.  Chatelan.  (Chem,  Zeit.y  1901,  xxv.,  612.) — 
8  shown  by  the  aocompan3dDg  sketch,  this  apparatus  is  con- 
mcted  with  a  ground  joint  between  the  extraction  vessel  and 
te  condenser,  the  lower  opening  of  the  latter  being  bent  to 
le  side.  When  extraction  is  finished,  the  condenser  is 
>tated  through  an  angle  of  180",  so  that  the  volatile  liquid 
Jling  from  the  worm  drops  into  the  opening  at  the  inner  end 
[  the  lateral  stop-oock.  This  cock  being  opened,  the  solvent 
m  be  collected  in  any  suitable  receiver.  During  extraction 
le  cock  is  closed.  The  material  to  be  extracted  is  weighed  in 
le  small  separate  bottle,  which  is  provided  with  a  siphon, 
id  also  with  a  fiat  stopper  to  serve  as  a  base  when  it  is  on 
le  balance.  F.  H.  L. 


An  Apparatus  for  Extracting  Liquids 
with  Chloroform.  P.  FregL  {Zeit.  anal, 
Chem.,  1901,  xl,  785-787.)— The  construc- 
tion of  the  apparatus  devised  by  the  author 
for  the  extraction  of  alkaloids  by  Kippen- 
berger's  method  is  clearly  shown  in  the 
accompanying  figure.  The  drops  of  chloro- 
form falling  from  the  condenser  are  broken 
up  into  smaller  drops  by  the  wire  spiral  S, 
thus  facilitating  the  extraction. 

C.  A.  M. 
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MILK-BLENDED    BUTTER. 

KING'S  BENCH  DIVISION. 

fBefore  the  Lobd  Chisf  Jdhtiub  of  Enolanp,  >Ir.  Juhtu'K  Dabuko,  and  Mr.  Ji 

Channell.) 

pkabkh,  ackbton,  amd  tbb  (ltmrtbt))  v,  bocobton. 

From  Die  "  Timet''  of  Fehruanj  27,  1902. 

This  was  a  case  stated  by  the  .Tnitices  of  Kiobmond,  Surrey,  raising  a  question  as  to  tiir 
ftullioicnoy  of  oertain  notices  in  reference  to  milk -blended  butter  within  the  inetuiiug  of  SvctiaBt 
of  the  Sale  of  Food  and  Druj^a  Act.  1876. 

The    foltowliig  facts   appeared  from   the  cone  stated :  An  Information  was  preferred  bj 
Houghton,  the  respondent,  against  Pearks,  Gnnston,  and  Tee  (Limited),  the  appellanta*  undff 
Section  6  of  the  Sale  of  Food  and  T)ragd  Af^t.  187A,  charging  them  with  unlawfully  sellin:;  to  tb 
prejudice  of  the  purchaser  half  n  pound  of  Bhilling  butter  which  was  not  of  the    Fr> 
stance,  and  quality  deuiamled.  having  \\oA   water  added   tu  it  to  the  extent  of  7  ' 
beyond  the   usual  liiiiit  of  16  per  cent,  natural  to  butter.     The  appellants  were  con\ict- 
Hned  X20  and  costs.      The  appellants  were  grocern   and   pntviuion   luerohiuits   at    RiLUixi 
and  elsewhere,  and  the  respondent  was  on  inspector  under  the  Act.     The  rceponduol  «ent  4 
boy  into  the  appellaiils'  shop  lo  buy  half  a  pound  of  shilling  butter  for  the  purpose  of  analjut^ 
The  purchase  wan  made  and  the  respondent  entered  the  shop,  and  the  butter  was  handfd  le 
him.     The  Public   AnalyKt  certified   that  the   butter  contained  23H   per  cent  of  water-     Thr 
butter  was  handed  out  by  the  shop  assistant,  wrapped  in  two  pieces  of  paper.     On  ihf:  inniU 
wrapper  there  were  printed  in  large  type  the  words  "  Pearks*  Butter,  "  and  underneath,  in  much 
smaller  typo,  a  statement  that  the  butter  was  blended  with  pure  English  fuU<creani  milk  by  ar« 
and   improved   machinery,  whereby    it   retained  about  20  to  24  per  cent,  of   moisture.    Tbi 
respondent's  Attention  was  not  called  bv  the  shop  nasistaut  to  what  was  on  the  iiuride  wrnpH'T. 
and  the  renpondent,  though  he  saw  it,  did  not  read  it.     It  was  proved  by  the  Appellants  ili  >: 
was  a  common  practice  in  the  tra<le  to  blend  different  kinds  of  butter,  and  that  the  proc*  -'■  > ' 
blending  adopted  by  the  appellants  was  to  put  the  butter  into  a  churn  with  fuU'Cream  niili^,  'inti^ 
this  was  re-churned.     Any  excess  of  water  in  the  butter  in  question  was  derived  solely  from 
milk  ao  added  during  this  proccBS  of  blending.     No  water  was  separately  added  to  the  bol 
It  was  staled  in  evidence  on  behalf  of  ihe  appellants  that  the  object  of  blending  the  butter 
milk  id  to  give  it  uniform  colour  and  Uavour  and  freshiiesB^  but  there  wah  no  evidence  tbot 
milk  was  added  because  it  was  required  fur  thi;  preparation  of  the  butter  as  an  articlf*  of 
ujerce  tit  for  carriage  or  consumption.     The  price  of  fuU-cream  milk  is  ^d.  a  pound.     In  a  f 
on  the  wall  behind  tlie  butter-counter  in  the  appellants'  shop  was  a  printed  notice  to  the 
etfect  as  that  on  the  wrapper.     The  butter-counter  faces  the  front  of  the  shop,  and  ths 
was  visible  to  anyone  going  into  the  shop  ;  but  the  respondent  tlid  not  observe*  it,  and  hiti 
tion  WAS  nor  calletl  to  it.     It  wan  contended  for  the  appcllnntH  that  the  inside  wmppt*r  vat 
label  within  Section  8  of  ihu  Sale  of  Food  and  Pnigs  Act.  lH7o,  that  tho  pnnt^nl  -■ 
shop  was  suflicient  notice  to  the  respondent  apart  from  the  labels  and  that  thure  wah 
of  fraud.     It  was  further  contended  that,  as  the  wrapper  and  printed  notice  a<*curatel 
the  nature  and  composition  of  the  article  sold,  there  was  no  evidence  of  a  sale  tn  the  prejl 
the  purchaser  within  Section  6  of  the  Act.     It  was  contended  for  the  respondunt  thai 
was  complete  before  ho  entered  the  sliop.  and  that  notice  woe  then  too  laie 
butter  was  dolivorDd  in  a  piece  of  plain,  opaque  paper,  which   prevented  th< 
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Hside  wrapper  being  vUiiblu  until  retuovod.  and  as  the  respondeut  did  not  read  it,  and  did  not 
^arposeb'  abstain  fronj  refbding  it,  and  his  attention  was  not  called  to  it,  it  was  not  notice  within 
Sootion  H,  and  tlmt  tm  he  did  not  observe  tho  notice  on  the  wall,  and  his  attention  was  not  called 
Co  itf  it  was  no  notice  to  hini  at  all,  The  justices  wore  of  opinion  that  the  printed  matter  on  tlie 
inside  ^Tapper  was  uiisleadin^,  and  therefore  not  sutfictent  notice  within  Section  ^,  as  it  »tat«d 
le  reeult  of  the  blending  to  be  to  **  retain  "  in  the  butter  about  *20  to  24  per  cent,  of  moisture, 
rliereiifl  the  true  renult  waa  to  "  add  "  7'U  per  cent,  of  water  tc  the  extreme  limit  of  16  per  cent. 
aural  to  butter.  They  also  held  that  for  the  same  reasons  the  notice  on  the  wall  was  not 
iflicient,  that  the  notice  on  the  inside  wrapper  was  not  sufficient  within  Section  8,  that,  in  the 
!umstiuicet),  the  notice  on  the  wall  was  no  notice  to  the  respondent,  that  the  notice  was  too 
te,  and  that  the  excesin  of  water  whh  added  fraudulently  to  increase  the  bulk  and  weight,  and 
sice  was  therefore  no  protection.  The  questions  for  the  court  were:  (li  whetlier  tlie  inside 
TMpper  was  a  sufficient  notice  by  label  within  Section  8 ;  |2)  whether  there  wb«  sufticient  notice 
lerwise  than  by  label ;  and  (B)  whether  there  was  any  evidence  of  fraud. 
Mr.  Am^uitb,  K.C,  Mr.  Avobt,  K.C,  and  Mr.  H.  D.  Bonsey  were  for  the  appellants  ; 
In  AUEX.  Qlbm  was  for  the  rettpondent. 

Mr.  AsyciTR,  for  the  appellants,  cited  "Sandys  v.  Smair*  (B  QJi.D..  449).  '*Jonea  v. 
mes"  (68  J.P.653),  "  Spiers  and  Pond  v.  Bennett"  a896.  2  Q.H.,65),  and  •*  Pope  v.  Tearle  *' 
.It.  9,  C.P.,  499).  He  contended  that  the  notices  were  suilicient.  and  that  there  was  no 
idence  of  fraud. 

Mr.  Olbn,  for  the  respondent,  submitted  that  there  was  evidence  to  support  tlie  tindin^  of 
kudf  AS  the  onus  in  this  respect  waa  on  the  appellants  under  Section  24  of  the  Act.     He  cited 
'e&rks  V.  Knight  "  il901,  2  K.I3.,  ^2o),  "  Liddiard  v.  Keece  "  (44  J. P.,  288),  and  " Border  v. 
leadings"  (44  J.P.,  234). 

The  Lord  Chtkp  Justiok,  in  j»i^"ing  judgment,  said  thai  the  case  was  not  stated  in  a  satis- 
Ltpry  way ;  and  he  did  not  exproet?  any  opinion  that,  if  the  court  was  satisfied  that  tliis  article 
aen  sold  as  butter  and  nothing  elfw,  there  would  not  be  evidence  of  an  offence  under 
0.     That  was  practicall3'  decided  in  **  Pearks  f.  Kiiight,"  and  his  Lordship  would  have 
le  to  the  same  conclusion.     But  that  was  not  the  way  in  which  they  had  to  regard  this  case, 
te  butter  was  asked  for  a.s  lialf  a  pound  of  Is,  butter.     If  it  should  turn  out  that  there  were 
inus  classes  of  butter  in  the  establishment,  and  that  this  was  merely  butter  at  a  certain  price, 
cUfTerenl  effect  had  to  be  given  to  the  notice  put  up  in  the  shop.     He  understood  the  facts  to 
thst  the  appellants  were  selling  one  sort  of  butter  only,  by  which  he  meant  blended  butter. 
tt  was  the  conclusion  he  drew  from  the  facta,  and  he  did  not  intend  anj'thing  he  said  to  apply 
man  who  sold  difTercnt  kinds  of  butter  and  put  up  this  notice.     Speaking  for  himself  only, 
was  not  satisfied  that  if  the  case  had  been  made  out  of  an  ofTence  under  Section  0  the  inner 
>el  would  have  protected  the  appolltuits,  but  he  did  nut  think  that  was  the  essential  point.     If 
py  were  dealing  with  Section  H  only  they  would  have  to  consider  to  a  greater  eitent  the  words 
the  section  "  intended  fraadulcnlly  to  increase  its  hulk,"  and  say  whether  the  person  waa 
tied  with  a  notice  at  the  time.     For  himself,  he  htul  a  doubt  whether  on  the  delivery  of  such 
Article  a  notice  on  the  inside  wrapper  was  sufiioient.     "  Jooes  v.  Jones  "  was  not  a  sutlioient 
iDrity  for  the  appellants  on  that  point.     He  did  not  tliink  that  any  one  bujing  a  pound  of 
ttter  nnd  having  it  delivered  t«  him  would  be  held  to  have  general  notice  that  there  was 
iliier  label  inside.     If  a  man  had  asked  for  butter  and  got  the  article  now  in  i]uestion,  and  the 
ty  diofence  wtut  the  label,  he  was  not  prepared  at  present  to  say  that  the  appellants'  contention 
right.     He  under-^tiood  the  magistrates  to  lind  that  the  ordinary  purchaser  would  see  the 
Li^e  on  the  wall,  and  he  did  not  think  this  was  qualified  by  tlie  statement  that  the  respondent 
not  see  It.     They  were  bound  by  the  case  of  *'  Sandys  f .  Small "  and  **  Spiers  and  Pond  v. 
imiett.**  which  decided  that  if  the  purchaser  was  told,  not  necessarily  oralK,  at  the  time  of 
purchase  that  the  article  sold  was  a  blended  article,  it  could  not  then  be  said  thai  it  was  4old 
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to  the  prejudice  of  the  purcliaser.     No  question  of  Section  24  luid  the  onus  of  proof  arowbttCk 
The  profteotition  had  to  pro\*e  that  there  was  a  sale  to  the  prejudice  of  the  parchoBcr.     It  vm 
f^ood  law  ftnd  good  sense  that,  when  a  man  waa  told  that  what  be  was  baying  wafi  butter  bl«Qdi4 
with  Hotuething  else,  he  was  not  entitled  to  say  that  he  was  prejudiced  beoaufte  he  tbonj^ht 
wa*  buyiiij?  hutter  not  blended.     To  a  p*?r5on  who  understood  the  chemistry  ol  butter  it  woe 
be  wronjf  to  say  that  it  *'  retained  "  20  to  23  per  cent,  of  water,  unless  thore  was  a  diAi'n««ian  m 
to  what  it  was  mixed  with.     To  the  onUnary  purehaecr  the  notice  contained  a  statomcnt  ioMi 
the  butter  was  mixed  with  milk  and  had  in  it  23  per  cent,  of  moisture.     Ho  did  not  ihink  tlui 
any  supposed  misleading  statement  in  that  notice  would  do  away  with  the  broad  etaiernvnt  Mm 
th«  butter  sold  in  that  establisiimeDt  wan  in  accordance  with  the  notice,     fie  thought  then  wm 
DO  e\ir)ence  of  an  offence  on  the  j^und  of  prejudice  to  the  purchaser.     The  magistrate  bli 
found  that  the  excess  was  added  fraudulently  to  increase  the  bulk  and  weight.     Hut.  if  ib«n 
was  no  offence  under  Section  6,  the  queiftion  of  suppotied  fraudulent  addition  did  not  an<«' 
see  no  evidence  of  fraud,  hut  he  would  hesttute  to  overrule  that  clasH  of  tinding  if  i 
mtial  to  listen  to  it  in  order  to  arrive  at  jnstice  in  a  cK9,e  of  the  kind. 
The  other  learned  .Iudqes  concurred,  and  the  appeid  was  occordinfJtly  allowed  and  iIm 
conviction  ipioslied,  with  costs. 


REVIEW. 

Lahoratokv  Companion  to  Fatk  and  Oils  Industhiks.  By  Dr.  J.  Licwkowitsch, 
M.A.,  F.I.C.  London  :  Macmillan  and  Co.  Price  6».  net. 
The  book,  which  consiets  principally  of  tables,  is  essentially  a  oompanion  tolb« 
author's  "  Cheiiiioal  Analysis  of  Oils,  Fats,  and  Waxes."  Part  I.  contains,  in  additiOB 
to  a  number  of  tables,  some  pages  of  matter  explanatory  of  the  antbor's  syabeoof 
fata  and  oils,  which  be  considers  to  have  been  considerably  strengthened  since  ib« 
appearance  of  his  ''Chemical  Analysis."  Part  II.  consiats  of  a  number  of  tabbi 
giving  the  constants  of  fats,  oils,  waxes,  and  the  commercial  products  derived  from 
them,  and  this  will  no  doubt  be  found  the  moat  useful  portion  of  the  book.  Par: 
contains  tables  to  which  fre(|uent  referouoo  has  to  be  made  in  the  course  uf  i-' 
analysis  of  fats,  oils,  etc.  The  work  will  bo  extremely  serviceable  to  those  en^ii^ui 
in  this  special  branch  of  analysis.  W.  J.  S. 


BRITISH  COLUMBIA  INSTITUTE  OP  ASSAYEKS. 

At  a  provisional  meeting  held  at  Nelson,  British  Columbia,  on  November  8.  190l|il 
was  unanimously  resolved  that  an  Assooiation  of  Aesayers  should  be  formed  with  tbe 
above  title,  having  the   following   objects   in   view:  Thp  study  and   prrr     -■"    ' 
assaying   and   metallurgical    chemistry,   and    the   advancement   of    the 
generally.     No  candidate  is  to  be  admitted  as  a  member  of  the  Institute  u 
certitioated  under  the  Bureau  of  Mines  Amendment  Act  of  IH99.     The   ...lui^i^.i* 
otiicers  have  been  elected  for  the  session  l'JOl-02.  President — H.  Carmtchael,  GoverD- 
raent  Assayer,  Victoria.    Vice-President— A.  UcKillop,  Nelson.    Secretary-Tr^^ 
—J.  Cuthbert  Welch,  Trail.     Ordinary  Members  of  Council — A.  A.  Cole.  Bos&l— 
H.  Horrie.  Nelson ;  Thos.  Kiddie,  Van  Anda ;  Wm.  F.  Robertson,  Prov.  Mineralc^ 
Victoria. 
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NOTE   ON    REICHARDS    "SILVER"  METHOD  FOR  THE   DETERMINA 
TION  OF  MORPHINE   IN  OPIUM. 

By  Philip  Sobidbowitz,  Ph.D. 

(HQod  at  the  Meeting,  January  22,  1902.) 

Eeichakd  (Chemiker  Zeitufuj,  xxv.,  816,  ftl7)  has  devised  a  process  for  the  estimation 
of  morphine  in  opium,  which  consists  essentially  in  the  determination  by  weighing  of 
the  metallic  silver  obtained  by  the  reducing  action  of  the  alkaloid  on  an  ammoniaoal 
silver  chloride  solution.     According  to  Reichard,  morphine  is  the  only  one  of  the 
opitim  alkaloids  which — at  any  rate,  under  the  conditions  of  his  procese — exercises 
a  reducing  action  on  a  silver  solution.     Reichard  further  states  that,  if  other  reducing 
substances  be  present  in  the  opium,  iheir  influence  can  be  eliminated  by  precipitating 
the  **  alkaloids  (morphia) "  (sic)  with  ammonia,  tjltering,  treating  the  filtrate  with 
ammoniacal  silver  chloride,  weighing  the  reduced  silver,  and  subtracting  the  weight 
so  obtained  from  the  gross  amount.     Reichard,  however,  states  that  after  precipitation 
with  ammonia  he  was  never  able  to  observe  any  reduction.     Neither  of  these  assertions 
bears  the  stamp  of  probability,  but,  owing  to  lack  of  time.  I  was  not  able  to  enter 
into  this  aspect  of  the  question,  but  confined  myself  to  a  practical  trial  of  the  method. 
I  found,  in  the  first  place»  that  if  Reicbard's  instructions  were  literally  followed,  it 
was,  owing  to  the  formation  of  colloidal  silver,  practically  impossible  to  satisfactorily 
wash  the  precipitated  silver  ;  but  this  difficulty  was  overcome  by  employing  a  20  per 
cent,  solution  of  chloride  of  ammonium  (with  the  addition  of  a  little  ammonia)  as  waahi 
liquor.     Contrary  to  Reicbard's  experience,  I  found  that,  after  precipitation  with 
ammonia  and  filtration,  the  filtrate  exercised  a  strong  reducing  action  on  the  reagent 
prescribed,   and   here  also  it  was  necessary  to  make  use  of   a  liberal  amount  of 
ammonium  chloride  (added  to  the  hqnor  before  filtration)  in  order  efficiently  to  filter 
and  wash  the  precipitate.     The  sample  worked  on  was  a  good  average  Persian  opium, 
which  hsid  been  repeatedly  analysed  by  several  of  the  more  reliable  methods,  and 
which  gave  (as  an  average  of  three  methods)   10*98  per  cent,  morphine.     At  first 
I  worked  on  o  grammes  of  opium,  but  found  that  the  quantity  of  silver  precipitated 
was  too  large  to  be  conveniently  handled,  and  the  results  given  below  were  all 
obtained  by  operating  on  2  grammes  of  the  drug.     The  ammoniaoal  silver  solution 
used  contained  roughly  5  per  cent.  AgCl,  and  5  c.c.  should,  therefore,  have  (according 
to  Reichard)  been  amply  sufficient  for  a  complete  precipitation.    The  results  obtained 
by  the  direct  method  were  as  follows  (Table  I.) ; 

Table  I. 
(Two  Grammes  of  Opium.) 


No.  of  C.C.  Silver 
Solution. 


Weight  of  Prec'iiiiuted 
Silver. 


=  Morphine  per  cent. 


5 

7 

H 

16 

30 


0-15049 
0-2llHg 
0-25369 
0'30609 
0-29929 


10-54 
14-85 
17-77 
27-75 
20-98 
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Tab££  II.                                '^^^^^^^H 
^P                            (RtsulU  AFTEH  Precipitation  with  Ammonia,)                  ^^^H 

1 
Xo.  of  Experiment.                   No.  of  cc.  Silver  Solatiou. 

WoU^hC  of  PteciptUUNJ     H 
Silver.                    ■ 

6  5 

7  10 

8  I                     20 

0-1459 

0-3591 

0-2189 

i 

Up  to  a  certain  point,  therefore,  it  appears  that  the  qoantlty  of  silvar  redi 
is  not  dependeut  on  the  morphine  contents,  but  rather  on  the  quantity  of  silrci 
solution  employed  It  iB  carious  that  in  both  series  a  very  large  excess  of  silvei 
solution  gives  lower  roaults  than  those  obtained  by  a  more  moderate  addition.  Ii  ii^ 
obvious  that  in  its  present  form,  at  any  rate,  the  method  is  quite  useless. 


SPURIOUS  CREAM  OF  TARTAR. 

By  John  Whitb,  F.I.C. 

{Recul  at  the  Meeting,  January  22.  1902.) 

BoMK  few  months  ago  a  sample  purchased  as  cream  of   tartar,  and  consecjaeutl 
labelled  '*  Cream  of  Tartar/'  was  submitted  to  me  for  analysis  under  the  Sale 
Food  and  Drugs  Act. 

The  British  Pharmaoopceia,  18^8,  states  that  each  gramme  of  dry  cream 
of  tartar  should  require  for  neutrali^cation  at  least  5-2  cc.  of  normal  NaHO,  which 
corresponds  to  97*76  per  cent.  KHC^H^Og.  Two  grammes  of  the  sample  I  am  deaorib- 
ing  required  9*6  cc.  normal  NaH0^4'U  for  1  gramme,  corresponding,  apparently, 
to  90*24  per  cent.  As  shown  in  a  paper  read  by  A.  H.  Allen  (Anai.Y8T,  xxL,  17 
the  alkalinity  of  the  soluble  aah  of  pure  cream  of  tartar  should  be  exactly  equiral 
to  the  acidity  of  the  original  substanue.  This  sample,  however,  alter  being  igoi 
and  the  ash  boiled  out  with  water,  required  only  1*1  e.c.  normal  H^SO^  to  neutraliM 
the  solution,  a  result  which  conclusively  proved  it  to  be  a  fictitious  article. 

The  sample  was  not  completely  soluble  in  boiliug  water,  the  Bolution 
turbid,  and  a  small  residue  remaining;  this  was  cleared  up  by  a  little  HCI.     U 
testing  qualitatively,  reactions  were  obtained  for  lime,  sulphuric  and  phospho 
acids,  and,  most  surprisingly,  for  starch.   The  starch  was  identified  by  the  microsco 
as  that  of  rice,  and  finally,  after  comparison  with  known  standards,  I  arrived  at 
conclusion  that  there  was  approximately  5  per  cent,  present. 

A  complete  anaiysis  of  the  substance  was  made,  when  the  following 
wore  obtained : 


no- 

ta3 


THE  ANALYST. 


lis 


Moisture 

Silica 

PotasBium  oxide  (K„0) 

Lime  (CaO) 

Tartaric  acid  (H^C^H.Oj.) 

Phosphoric  anhydride  (PjO^) 

Sulphuric  anhydride  (SO,) 

Rice  starch 


4-10 

0-30 

\rrrjO 

9-10 
47*07 

6-97 
12-70 

5-00 


^ 


lCO-74 

e  tartaric  acid  was  estimated  by  a  modification  of  Goldenberg's  method, 
which  IB  abstracted  in  the  Analyst  (xxi.»  333).  I  made  some  slight  alterations  in 
details,  and.  as  the  method  proved  to  bo  both  quick  and  of  sufficiently  practical 
accuracy,  I  state  it  &s  adopted :  Two  grammes  of  the  substance  are  dissolved  in 
20  CO.  of  boiling  water,  together  with  5  c.o.  of  dilute  HCl.  The  solution  is  made  up 
to  100  c.c,  of  which  00  c.c.  are  made  faintly  alkaline  by  the  addition  of  powdered 
K^COy.  Boil  for  two  minutes,  cool  and  make  up  to  100  c.c.  Of  this  liquid,  after 
filtratioQ  if  neoessary,  50  o.o.  { =>  0*5  gramme  original  substance)  are  transferred  to 
a  500  c.c.  flask,  10  c.c.  glacial  acetic  acid  added,  and  then  2oO  c.c.  of  a  mixture  of 
equal  parts  of  alcohol  90  per  cent,  and  ether  0730,  and  the  tlask  closed  with  a 
well-fitting  oork.  The  whole  is  then  well  shaken,  hence  the  use  of  so  large  a  flask, 
and  allowed  to  stand  for  about  three  hours,  in  which  time  the  potassium  hydrogen 
tartrate  formed  is  completely  precipitated  (I  believe  one  hour  would  be  sutTicieut  for 
the  purpose).  Filter,  wash  the  precipitate  with  the  alcohol  and  ether  mixture  until 
neutreJ  to  litmus,  remove  it  from  the  filter,  dissolve  in  boiling  water,  washing  oflf 
also  the  adhering  traces  from  the  filter-paper,  and  finally  titrate  with  ^^,  NaHO. 
The  following  figures  show  the  process  to  give  fairly  satisfactory  results : 


Cream  of  tartar 
Tartaric  acid . 


Direct 

Titration. 

98-9 

97-8 


Modified 

G  tilde  D  berg' 

Miitfaod. 

99*4 

96-4 


V         In  order  to  ascertain  whe&her  this  method  would  be  affected  by  the  presence  of 
potasaium  hydrogen  sulphate,  a  mixture  of  equal  parts  of  cream  of  tartar  (98  per 

^cent.)  and  potassium  hydrogen  sulphate  was  examined.  The  result  obtained  was  a 
little  low,  viz.,  48  per  cent,  cream  of  tartar. 
A  consideration  of  the  whole  of  the  analytical  results  yielded  by  the  sample 
points  to  the  probability  that  the  material  was  originally  made  by  the  adulteration 
I  of  cream  of  tartar  with  bone-ash  superphosphate  and  starch.  The  amount  of  K^O 
■  present  is  equal  to  62  per  cent,  of  cream  of  tartar.  Assuming  this  to  be  of  97  per 
^cent.  purity,  the  proportions  in  which  the  ingredients  were  mixed  is  probably  as 
follows : 

Cream  of  tartar  =     64 

Superphosphate  of  lime     =     31 
Rice  starch  =       6 

100 


130 
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There  is  a  considerable  amount  of  ingenuity  shown  in  the  manufacture  of  such 
article  as  this,  as,  although  actually  coutainiug  only  64  per  cent,  of  cream  of  tartar, 
when  tested  by  direct  titration  a  result  is  obtained  corresponding  to  over  90  per  oeot 
This  is  of  oourse  due  to  the  aoidity  of  the  added  auperphoBphatc. 

It  is  much  to  be  regretted   that  the  compilers  of  the  last  edition  of  the 
Pharuiacopuna,  when  adopting  the  method  of  direct  titration  of  cream  of  tartar  wit 
NaHO.  as  a  test  of  purity,  did  not  also  include  at  least  the  determination  of 
alkalinity  of  the  soluble  ash.     The  employment  of  these  tests  in  conjunction 
advocated  by  A.  H.  Allen  in  the  paper  already  referred  to,  and  it  is  obvious  that  a 
much  more  satisfactory  assay  of  a  tartar  can  be  made  when  both  tests  are  used  than 
when  either  test  is  used  singly. 

Within  the  last  few  years  I  have  had  occasion  to  examine  a  number  of  samples 
of  cream  of  tartar,  and  among  them  have  found  a  few  containing  from  3  to  9  per  cen 
of  tartrate  of  lime.     I  have  also  met  with  cream  of  tartar  substitutes,  which  ha 
proved  to  consist  entirely  of  potassium  hydrogen  sulphate. 

In  view  of  the  peculiar  composition  of  this  sample,  and  of  the  fact  that  at  8om6^ 
time  or  other  it  must  have  been  a  marketable  article,  I  have  thought  it  desirable  to 
lay  the  results  before  you. 


the     „ 
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ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND    DRUGS   ANALYSIS. 

Estimation  of  Fat  in  Pood-stuffia.  C.  Beger.  {Chem.  Zeii.,  1902,  xxri,  113,1 
— Nerking  and  Dormeyer  have  already  shown  that  an  extraction  with  ether  foi 
twelve  hours  is  not  suflicieut  to  recover  all  the  fat  (or  matter  really  soluble  in  ether 
from  various  kinds  of  fodder,  and  that  the  ^aeld  is  larger  if  the  substance  is  traai 
with  pepsin.  In  order  to  study  the  effect  of  different  methods  of  extraction,  tha 
present  author  has  estimated  the  proportion  of  fat  in  a  conniderable  number  of  food 
stuffs  in  four  different  ways:  (1)  By  the  usual  twelve-hour  extraction  ;  (2)  by  t 
consecutive  extractions  of  twelve  hours  each  ;  (3)  by  two  consecutive  extractions 
twelve  hours,  the  material  being  powdered  and  mixed  up  between  the  two  stages  ; 
(4 )  by  peptonizing  either  one  of  the  above  residues  or  the  original  sample,  and  extraclin; 
with  ether  both  the  portion  soluble  and  that  insoluble  in  water.  Taking  prooesa 
as  the  standard,  a  table  accompanying  the  paper  shows  that  process  2  does  eioI 
give  an  appreciably  larger  yield  of  fat,  tlie  increase  ranging  between  0'03  per  oeat 
in  the  case  of  palm-kernel  cake  and  0'2m  per  cent,  in  that  of  linseed,  while  aeaan>6 
cake  gave  an  excess  of  035  per  cent.  Process  3  gave  increases  of  0-3  to  04  par 
cent.,  except  in  two  ca^es  where  the  yieldh  were  practically  the  satnia.  Ttia 
peptonizing  process  led  to  very  different  results.  If  0.3  per  cent,  is  aooepted  an  tha 
limit  of  experimental  error  in  a  fat  determination,  many  of  the  samplm  reniained. 
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within  that  limit,  others  gave  increases  of  0*35  to  O'ol  per  cent.  ;  malt  showed  an 
additional  yield  of  01  per  cent,  then  ccune  cottonseed  cake,  tlesh  lueal,  poppy  cake, 
and  beer  dregs  with  l'I4  per  cent.  Rioe  gluten  showed  the  most  noticeable 
difference,  with  an  increase  of  0'7^  per  cent.,  so  that  if  the  }neld  by  process  1  (0-85 
per  cent)  is  called  100,  that  by  the  Dormeyer  process  becomes  67'^.  Similarly,  in 
the  case  of  beer  dregs  and  malt,  the  additional  amount  of  fat  recovered  after 
peptonization  was  12  per  cent,  and  44-B  per  cent,  respectively. 

The  usual  qualitative  tests  were  applied  to  these  secondary  quantities  of  fat,  and 
showed  them  to  be  really  fat,  especially  in  the  case  of  gluten.  The  extra  material 
obtained  from  cotton  meal  was  a  black  resin-like  substance,  and  scarcely  deserved 
the  name  of  fat  F.  H.   L. 

Starch  as  an  Adulterant  or  Drier  in  Butter.  O.  £.  Fatriok  and  D.  Stuart 
(Souince,  January  Q4,  1902)  presented,  at  a  recent  meeting  of  the  Chemical  Society 
of  Washin^on,  the  resnlts  of  some  analyses  of  bntter  samples  which  show  thafi' 
notable  quantities  of  starch  (probably  potato  starch)  are  now  being  used  in  this  food, 
presumably  as  a  drier.  A  tinned  bntter  contained  about  15  per  cent  of  glucose  and 
3  to  5  per  cent  of  starch.  The  presence  of  small  amounts  of  sucrose  was  indicated, 
but  as  the  glucose  added  to  butter  is  in  the  form  of  the  syrup,  which  may  contain 
some  added  sucrose,  the  latter  is  probably  accidental.  The  glucose  is  added  as  a 
preservative,  and  also  to  improve  appearance.  H.  L. 

A  New  Method  for  Che  Determination  of  Potato  Flour  in  Yeast.  A.  Hebe- 
brand.  (Zeit.  filr  Untcrsiick,  der  Nahr.  und  Genubsmiltei^  1902,  v.,  58-Gl.)— From 
O'o  to  1  gramme  of  the  yeast  containing  potato  starch  is  rubbed  down  with  20  c.o.  of 
a  7  per  cent,  solution  of  sodium  hydroxide,  and  a  stream  of  chlorine  is  passed  through| 
the  mixture  for  one  minute  at  the  rate  of  4  to  5  bubbles  per  second ;  150  c.c.  ol 
distilled  water  are  now  added,  and  the  liquid  allowed  to  settle  for  half  an  hour. 
After  this  time  the  supernatant  liquid,  in  which  the  yeast  remains  suspended,  is 
decanted  from  the  sediment,  whicli  is  washed  three  times  by  decantation  with  water. 
The  sediment  is  brought  on  to  a  weighed  filter,  thoroughly  washed  with  water,  and 
then  in  succession  with  alcohol,  ether,  and  petroleum  spirit.  The  hlter  and  its  con- 
tents are  dried  for  an  hour  at  100  to  106'  C.  and  weij^hed.  The  starch  is  thus 
obtained  as  a  pure  white  powder,  and,  assuming  that  the  added  potato  Hour  originally 
oontaioed  HO  per  cent,  of  starch,  the  method  gives  accurate  results.  W.  P.  S. 


The  Chemical  Analysis  of  the  Apple  and  some  of  its  Products.  C.  A. 
Browne.  [Journ.  Amcr.  ('hern.  Soc,  1901,  xxiii..  869-884.) — The  composition  of  the 
edible  or  fleshy  portion  of  apples  is  shown  in  the  following  analyses  : 


^•"'-       Suitan. 


T7nripe    ftpple*    (two 
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The  starch  completely  di8api)eai*s  in  the  ripe  fruit.  The  average  amouDt  of 
oeUulose  was  foDnd  to  be  090  per  cent.;  of  pentosans,  OoO  per  cent.;  of  ligninr 
0'40  per  cent. ;  of  pectin  bodies,  0*40  per  cent, ;  and  of  proteids,  010  per  cent. 

Apple-juices,  ciders,  and  vinegars  gave  the  following  figures  on  analysis  : 
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rvM 

, 4 

«?.    «-"^ 
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Sno- 
rote. 
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3 '38 

0-72 

0-29 

0  12 

003 
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_ 

0-14 

0-44 

0-17 

0-Pl 
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The  free  acid  given  above  for  cider  and  vinegar  represents  the  malic  acid  onl; 
The  cider  further  contained  0-61  per  cent,  of  acetic  acid,  and  the  vinegar  619  pel 
cent.     The  average  amount  of  alcohol  in  the  ciders  was  5*51  per  cent    Tho  '*  secooi 
pressings  "  are  obtained  by  wetting  apple  pomace  with  water  and  re-pressing.    Tl 
juice  is  extensively  used  for  jelly-making  and  vinegar  stock. 

Other  apple  products  gave  results  as  under : 


Water.    i^S^'^   S""*^--         Aah. 


Evuporatod     applra     (twu 
AoalyMea) 

Apikle  batter  (one  anal^Ate) 
Cider  jelly  (one  analyaw) 
Apple  pomace  (one  uudy  lu) 


AddM 


ProMdi.      reotttt. 


Marr. 


4*08  0*87—1     %'tM 

2-52  0*25          '216          114 

»'91  I       —            ISO 

—  1-26     I       _ 


W.  i*.  s. 


The  Bromine  Test  for  Strychnine.     J.  C.  Wharton.     {Jour9ial  of  Phai 
cology,  1901,  viii.,  201  ;  through  Chcm,  Zcti,  lU-p.,  1002,  41.)— If  the  Bubstanoe  ii 
in  chloroform  solution,  it  is  brought  into  a  small  test-tube  and  placed  inaide  a  lArger^ 
tube  charged  with  boiling  water  till  the  solvent  has  evaporated.    The  residoe, 
the  original  sample,  if  solid,  is  then  moistened  with  2  or  3  drops  of  1  :  1  sulphui 
acid,  put  back  into  its  hot-water  jacket,  and  agitated  till  solution  is  effected.     Tb4 
mouth  of  a  flask  containing  bromine  is  next  held  over  that  of  the  tube,  so  that 
latter  may  become  full  of  vapour.     The  tube  is  well  shaken  to  cause  absorption 
the  bromine,  and  the  excess  is  driven  off  by  immersion  in  the  hot-water  taba. 
strychnine  ia  present  in  considerable  <juantity,  carmine-red  vapours  will  probably! 
appear  in  a  few  minutes,  increasing  in  intensity  as  the  bromine  evaporatea. 
colour  disappeara  after  a  time.     If  only  a  little  strychnine  is  present,  only  a  lil 
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bromine  should  be  employed,  and  the  halogen  itself  may  be  replaced  by  a  solution 

» containing  about  1  drop  of  bromine  in  2  or  3  o.c.  of  chloroform.  F.  H.  L. 

Tho  Identlfloation  and  Properties  of  a-  and  3-  Eucaine.     C.  !■.  Faraons. 
[Jonrn.  Amer.  Chem.  Soc,  1901,  xxiiL,  885-893.) — These  two  alkaloids  have  been 
recently  placed  on  the  market  for  use  as  local  an(£Bthotic8.    They  closely  resemble' 
cocaine,  and  are  often  substituted  for  this  drug. 

tL-Eucainc^  or  n-methylbenzoyltefcramethyl-y-oxypiperidin  carbonic  acid  methyl 

ester,  forms  a  hydrochloride  when  treated  with  hydrochloric  acid,  melting  at  about 

H  200^  C,  but  decomposing  at  the   same  temperature  ;    a-eucaine  melts  at   103"  C. 

"  The  hydrochloride  is  soluble  in   10  times  its  weight  of  water,  the  solubility  varying 

with  the  temperature.    It  is  soluble  in  its  own  weight  of  alcohol.     Potassium  iodide 

gives,  in  even  moderately  dilute  solutions,  a  white  silky  precipitate  with  a-eucaine 

L  salts.   /J-Eucaiue  and  cocaine  give  no  reaction.   Ammonia  precipitates  a-  or  ^-eucaine 

B  o>r  oocaine,  but  a-eaoaine  is  almost  insoluble  in  excess.      Potassium  dichromate, 

^  in  strong  solution,  throws  down  a  fine  yellow  precipitate  when  added  to  solutions  of 

a-6ucaine. 

^-Eticainct  or  benzoylvinyldiacetonalkamine,  melts  at  91"^',  and  forms  a  hydro- 
chloride melting  at  208^  C.  At  ordinary  temperatures  the  hydrochloride  dissolves 
to  the  extent  of  3  per  cent,  in  water  and  about  11  per  cent,  in  alcohol.  It  is  almost 
insoluble  in  ether.     This  comparative  insolubility  is  one  of  its  chief  characteristics. 

Cocaine  may  be  distinguished  from  either  of  the  above  alkaloids  or  from  both 
by  the  following  reactions.  If  a  small  amount  of  cocaine  hydrochloride  be  rubbed 
up  with  dry  mercuroua  chloride,  and  then  moistened  with  alcohol,  it  rapidly  turns  & 
grayish  black.  u-Eucaine  hydrochloride  slowly  becomes  dark  gray,  whilst  the  /S-eucaine 
salt  is  not  affected.  Platinic  chloride  gives  a  yellow  crystalline  precipitate  with  a 
1  per  cent  solution  of  cocaine  hydrochloride,  which  is  insoluble  in  hydrochloric  acid. 
a-  and  /:S-eucaine  hydrochlorides  in  1  per  cent,  solution  yield  no  precipitate.  In 
stronger  solutions  a  precipitate  is  formed,  which,  however,  dissolves  at  once  in 
hydrochloric  acid.  A  drop  of  potassium  permanganate  solution  is  at  once  turned 
brown  by  a  drop  of  the  eucaine  solutions,  whilst  with  cocaine  hydrochloride  the 
colour  of  the  permanganate  solution  is  not  changed  under  half  an  hour ;  but  it  also 
eventually  becomes  brown.  Excess  of  permanganate  should  be  avoided.  Solutions 
of  cocaine  hydrochloride  in  either  water  or  alcohol  polarize  light  strongly  to  the 
left.  Eucaine  solutions  do  not  polarize  light.  Cocaine  when  used  in  the  eye 
always  uauses  mydriasis.     ^-Hucaine  does  not  dilate  the  pupil. 

The  hydrochlorides  are  easily  identified  under  the  polarizing  microscope. 
a-Eucaine  hydrochloride  crystallizes  in  little  spots,  which  under  polarized  light 
look  like  highly^oloured  roBettea  made  of  very  small  crystals,  the  field  never  showing 
any  constant  extinction  directions.  *5-Euoain6  hydrochloride  crystallizes  in  feathery 
or  (aru-like  forms,  sometimes  blade-like  or  tabular.  The  extinction  direction  is 
usually  slightly  oblique  to  the  main  axis  of  the  crystal  Rarely  the  crystals  are 
dJMDOnd  shape.     Cocaine  hydrochloride  crystallizes  in  fanlike  shapes.     Extinction 
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if)  parallel  and  perpendicular  to  the  main  axis  of  the  crystals.     The  oolours 
brilliant  and  the  whole  field  is  obaraoteriBtic. 

In  other  respects,  especially  with  regard  to  the  usual  alkaloid  reagents,  these 
three  alkaloids  behave  alike.  W.  P.  & 


The  Behaviour  of  Caloium  HypophoapMte  in   the   Animal   System.     TJ 
Panzer.     (Zfiit.  fiir  Uni&nvch,  (Jer  Nahr.  nnd  Gamssinittelt  VJO'2,  v.,  11-14.) — * 

author  has  made  experiments,  both  on  himself  and  on  dogs,  regarding  the  reteni 
of  hypophosphites  in  the  body  when  taken  by  the  mouth.     In  the  case  of  dogs  i) 
was  ascertained  that  these  salts  were  ehminated  from  the  body,  principally  by 
the  urine,  in   twenty-four  hours.     In  the  experiments  on  himself,  the  eliminfittt 
appeared  to  be  rather  more  protracted.     As  hypophosphites  give  the  same  reactioi 
as  phosphorous  acid  when  tested  by  the  hydrogen  flame-test,  in  oases  of  sospecl 
phosphorus-poisoning,    it  should  be  aRcertained,   if  possible,  whether  the  deei 
had  been  taking  hypophosphites  medicinally  immediately  before  death  took 
If  none  bad  been  administered  for  two  or  three  days  before  death,  and  a  reactu 
be  obtained,  phosphorus- poisoning  may  then  bo  suspected.  W.  P«  S. 


TOXICOLOGICAL  ANALYSIS. 

The  Detection  of  Korphia  in  Decomposing  Bodies.     T.  Panzer.     {2eii. 

Untersiich.  rhr  Nahr.  uttd  Genussmittel,  1902,  v.,  8-10.)  -  The  author  found 
of  morphia  in   two  corpses,  and,   for  the  purpose  of  ascertaining   the  stability 
morphia  in  the  presence  of   decomposing  matter,  kept  portions  of  the  bodies  fc 
six  months  (from  June  to  December),  morphia  being  again    looked  for  after 
period.     The  stomachs,  portions  of  the  intestines,  kidneys,  livers,  and  urine 
stored  in  loosely-covered  vessels  at  the  ordinary  temperature  of  the  room.    Althouf 
intense    decomposition    had    taken    place,    morphia    was    plainly    detected.      Tl 
following  method  was  employed ;  The  decomposed  matter  was  diluted  with  waters 
acidified  with  tartaric  acid,  and  gently  warmed  on  the  water-bath  for  some  hours. 
After  cooling    and    filtering,  the   filtrate   was   evaporated    to  a  syrup,   precipitate 
with   alcohol,  and  again    filtered.     The   alcohol  was  driven  off  from    the   fill 
the  residue  dissolved  in  water,  filtered  from  insoluble  matter,  and  shaken  out  wi( 
ether.     The  aqueous  liquor  was  then  made  alkaline  with  potash  and  again  shi 
out  with  ether.     A  third  extraction  with   ether  was  made  after  acidifying  wil 
hydrochloric  acid  and   making  slightly  alkaline  with  ammonia.     The  morjihia  wi 
now  extracted  from  the  liquor  by  shaking  with  amyl  alcohol.     On  evaporating  tl 
amyl  alcohol  a  brown,  sticky  residue  was  obtained.      This  was  dissolved  in 
dilute   hydrochloric    acid   and    the   solution    extracted  with    amyl   alcohol,    whu 
removed  almost  the  whole  of  the  colouring  matter.     The  acid  liquor  was  rondei 
alkaline  with  ammonia  and  shaken  out  with  acetic  ether,  which  had  pnivioualy  beon 
washed  with  water.    On  allowing  the  acetic  ether  to  spontaneously  Avaporate, 
amorphous  residue  was  o1>tained,  dissolving  completely  in  hydrochloric  acid. 


THE  ANALYST. 


126 


r 


I 


adanding,  tbis  acid  solution  deposited  cryBt&ls  which  gave  the  UBual  reactions  of 
morphia.  W.  P.  S. 

Destniction  of  Organic   Matter  in  Toxicological  Analysis.     G-.  Meilldre. 

"(i/ourti.  Phann.  Chlm.y  11)02^  xv.,  97-99.) — The  following  modification  of  Gautier  and 

Poatet's  methods  is  stated  to  effect  the  complete  dostruction  of  250  c.c  of  any  organic 

tissue  within  two  hours. 

This  quantity  of  the  organic  matter  is  finely  divided,  and  mixed  with  o  grammeft' 
of  potassium  sulphate  and  KiK)  c.a  of  a  mixture  of  1  part  of  sulphuric  acid  and  4  parts 
of  nitric  acid.  The  porcelain  haain  is  next  cautiously  heated  until  the  organic  matter 
has  become  liquid,  after  whicli  a  further  quantity  of  the  acid  mixture  is  introduced 
into  the  centre  of  it  by  means  of  a  dropping  funnel  with  a  stopcock  regulated  so 
that  200  c.c.  are  delivered  within  an  hour.  From  time  to  time  1  c.c.  of  the  liquid 
is  evaporated  to  dryness,  and  if  the  residue  turns  black  the  addition  of  acid  must  be 
continued. 

According  to  the  author,  this  method   is  applicable  to  the  detection  of  lead, 
arsenic,  copper,  and  zinc  in  animal  or  vegetable  tissues. 

For  the  determination  of  total  phosphorus  iu  milk,  cereals,  lecithin,  etc.,  the 
following  method  gives  good  results,  and  has  the  additional  advantage  of  enabling  a 
simultaneous  determination  of  total  chlorine  and  sulphur  to  be  made  :  The  substance'' 
is  heated  with  a  large  excess  of  pure  fuming  nitric  acid  containing  1  per  cent,  of 
silver  nitrate,  which  effects  a  rapid  destruction  of  organic  matter.  The  silver  chloride 
formed  is  separated,  and  the  excess  of  silver  in  the  filtrate  precipitated  with  hydro- 
chloric acid.  The  phosphoric  acid  can  then  be  precipitated  from  this  filtrate  by 
means  of  ammonium  molybdate.  When  the  sulphur  is  to  be  determined  the  bulk 
of  the  nitric  acid  should  first  be  removed  by  evaporation.  C.  A.  M. 


ORGANIC  ANALYSIS. 

On  ITioloux*s  Method  of  determining  AloohoL  M.  E.  Possti-Esoot.  {Ann. 
\de  Chim.  aiuU.,  1902,  vii.,  11, 12.) — Nicloox's  method  is  a  colorimetric  one  based  upon 
the  reducing  action  of  alcohol  upon  potassium  bichromate  in  an  acid  solution 
[(Analyst,  xxii.,  101  and  263). 

The  author  has  made  a  series  of  experiments  with  this  method,  and  finds  that 
the  alcohols  met  with  in  fermented  liquids  behave  like  ethyl  alcohol  towards  the 
reagent,  and  that  aldehyde,  contrary  to  Nioloux*s  assertion,  has  also  a  reducing 
[oetion. 

In  order  to  obtain  comparable  results,  even  with  absolutely  pure  ethyl  alcohol, 
IS  essential  to  maintain  absolutely  identical  conditions,  and  even  then  the  author 
lae  obtained  discordant  figures  in  duplicate  experiments.  C.  A.  M. 


Ddteotion   and   Sstimatioti   of  Anthranilic  Methyl   Ester.      £    Erdmann. 
[D.  ChcTn,  Oes.  Ber.,  1902.  xxxv.,  24;   through  Chcm,  Zeil.  iCep.^  1902,  40.)— This 
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ester  has  been  found  in  essential  oils,  and  is  best  determined  by  the  ase  of 
reagents  as  give  a/^o  colouring  matters  with  primary  aromatic  amines.  Any  ooloo 
iog  matter  soluble  in  water  may  be  employed — e,g.f  the  combination  with  .^napbtbol 
disulphonic  acid  R — and  the  operation  can  be  made  quantitative  by  oolorimetry 
If,  however,  only  small  quantities  of  the  ester  are  present,  the  author  prefers 
dilute  the  diazotized  solution  to  a  known  volume,  and  then  to  titrate  it  with  an 
alcoholic  solution  of  /?-naphthol.  The  colouring  matter  thus  falls  in  an  insoluble 
condition,  and  the  end-point  of  the  titration  maybe  ascertained  either  by  "  spot " 
tests  or  by  filtering  off  a  little  of  the  liquid  and  trying  it  with  both  the  diazo  oom 
pound  and  with  naphthol.  The  precipitate  is  orange-coloured,  dissolving  in  strong 
sulphuric  acid  to  a  red-violet.  Even  a  few  milligrammes  of  anthranilic  methyl  ester 
may  be  determined  in  this  manner,  and  the  preseuco  of  the  oorresponding  oompoond 
of  methylanthraniltc  acid  does  not  interfere.  F.  H.  L- 


'4 


A  Modification  of  Zeisers  Method  for  the  Estimation  of  Methoxyl  Oronps.^ 
J.  T.  Hewitt  and  T.  S.  Mooro.     {Proc.  Ciiem.  Soc.,  xviii.,  10.) — The  authors  deson 
a  modification  of  Zoisel's  method,  in  which  the  condenser  supplied  with  water  at 
is  replaced  by  a  fractionating  column.    The  potash  bulbs,  containing  water  and 
phosphorus,  are  dispensed  with,  and  the  time  taken  in  fitting  up  the  apparatus  and 
carrying  out  the  operation  is  much  less  than  in  Zeisel's  original  method.      A.  G.  L- 
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On  tho  Determination  of  the  Methozyl-Oroup  in   Substances  oontaining 
Sulphur.     Felix  Kaufler.     (Monahhefte  /,  Chem,,  xxii.,   I105.)--It  is  well  known 
that  Zeisel's  method  yields  low  results   when   applied  to  substances  containin, 
sulphur.     The  following  method  is  applicable  to  those  cases  in  which  the  methoxyl 
group  can  be  removed  by  saponification  —that  is,  to  the  esters  of  methyl  alcohol 
The  substance  and  3  to  6  c.c.  of  solution  of  KHO  (specific  gravity  127)  are  placed 
a  small  distillirig  tlask,  tho  side-tubo  of   which  communicates  with  a  U-tube  con- 
taining pieces  of  pnmioe  heated  after  soaking  in  copper  sulphate  solution,  which  serves 
to  dry  the  methyl  alcohol.     The  other  end  of  the  U-tube  is  fitted  to  a  Winkler 
absorptiou  fiask  by  means  of  some  arrangement  which  prevents  the  passing  back  of 
the  liquid.    This  flask  contains  hydriodic  acid  (specific  gravity  1-7),  and  is  connected 
to  the  Zeisel  apparatus.     During  the  determination  a  current  of  puritied  air  is  drawn 
through  the  whole  apparatus,  and  two  small  distilling  flasks  are  used  as  receivers  for 
the  methyl  iodide,  the  side-tube  of  the  second  of  the  flasks  being  connected  wit 
the  pump. 

At  the  commencement  of  tho  operation  the  air  current  is  started,  the  U-i 
warmed  to  80"  to  90^,  and  the  Winkler  flask  cooled  by  a  mixture  of  ice  and  salt. 
The  flask  oontainiog  the  substance  is  then  slowly  heated,  by  means  of  an  oiI-b«4J), 
until  a  gentle  boiling  commences,  which  is  allowed  to  continue  until  the  contents  ol 
the  Hask  are  dry,  or  nearly  so.     The  flask  is  then  allowed  to  cool,  a  further 
of  solution  of  KHO  introduced,  and  the  heating  renewed  until  the  contetiL 
flask  are  again  dry.    The  freezing  mixture  is  then  removed  from  the  Winkler  flask 
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which  is  allowed  to  stand  at  the  room  temperature  for  half  an  hour,  after  which  it 
ie  carefully  heated  to  140°  to  150^  and  kept  at  this  temperature  until  the  methyl 
iodide  has  been  completely  distilled  off,  the  current  of  air  being  coDtinuously  main- 
tained. Up  to  this  point  the  determination  requires  throe  to  four  hoars ;  the 
remainder  of  the  process  is  exactly  as  in  Zeisel's  method. 

From  the  test  analyses  it  appears  that  the  results  furnished  by  the  method  are 
satisfactory  for  all  practical  purposes.  In  conjunction  with  Zeisers  method  it  might 
be  used  to  differentiate  between  saponifiable  and  non-saponitiable  metboxylgroups. 

A.  G.  L. 


I 


The  Adulteration  of  Turpentine  with  "  White  Spirit."    A.  and  P.  Andouard. 

(J&urti.  Pharvi.  Chim.,  1902,  xv..  99-101.)— The  authors  state  that  the  adulteration 
of  turpentine  with  light  petroleum  oil  is  now  very  prevalent  in  France,  a  special 
product  being  imported  from  America  for  the  purpose  under  the  name  of  *'  White 
Spirit." 

A  Bpecimen  of  this  substanoe  examined  by  the  authors  bad  the  following  char- 
acteristicB  :  Colour,  violet-blus  fluorescence;  specific  gravity  at  15  C,  0807  ;  rota- 
tion in  *200-millimetre  tube,  -  1*2- ;  boiling-point,  150' to  160'  C,  leaving  a  residue 
of  42  per  cent,  beginning  to  boil  at  200"  C,  and  having  a  rotation  of  -  0*2'^ 

The  following  results  were  obtained  with  a  sample  of  pure  turpentine  and  with 
six  commercial  samples  thus  adulterated : 


Specific  Qnvi^ 

At 

i.v  c. 


KatidtM  ftt 

205*  C. 
Per  Cent. 


Rotatioti  of 

OrigizuJ 
Substance. 


Rototion 
of 

Residue. 


^ 


Pure  turpentine      1        0-871  6 

Turpentine  adulterated  with 

white  spirit         1 0'860  to  0-867,     16  to  21 


-631  -6'4'^ 

-53'2to57'3  -8-0^  to  9-6^ 


I 


The  authors  call  attention  to  the  curious  fact  that  the  optical  rotation  of  the 
residue  from  the  adulterated  samples  was  higher  than  tliat  obtained  from  the  pure 
turpentine,  whilst  the  contrary  was  to  have  been  expected. 

For  a  quantitative  determination  of  the  added  substance,  they  recommend  the 
destruction  of  the  tui-pentine  hydrocarboas  by  means  of  fuming  nitric  acid,  which 
leaves  the  mineral  oil  practically  unaltered.  C.  A.  M. 


Chemioal  Composition  of  Norwegian  Wood  Tar.  J.  A.  M  joen.  {ZdU.f.  an/jeu\ 
Cftevi.,  XV.,  97.) — A.  The  retort  tar  is  made  in  factories  from  the  sawdust  of  pine-wood 
together  with  some  fir-wood.  These  are  soaked  in  water  for  some  time,  then  dried. 
The  tar  is  distilled  off  in  the  absence  of  air,  and  is  a  by-product  in  the  manufacture 
of  wood  vinegar.  The  tar  is  brownish  black  to  black  in  colour,  has  an  acid  reaction, 
a  penetrating  smell,  and  a  specific  gravity  of  1*07. 

B.  In  the  manufacture  of  charcoal-burner's  tar  the  wood  is  partially  burnt  in  a 
furnace  through  which  a  current  of  air  passes.    Consequently  a  large  portion  of  the 
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volatile  constitnents  is  lost.  In  colour  it  resembles  the  retort  tar.  Tt  has  a  wesk 
acid  reaction,  an  aromatic  smell,  and  a  specific  gravity  of  1-06.  In  consisteiuj 
it  is  thicker  than  retort  tar. 


A. 

B. 

NorWMian  Betort  Tar 
.    made  rrom  Sawdust  of 

Clurookl  Burner's 

BeechwoodTar 

BobemlsB 

Tar  from 

bom  AuetrlA. 

Pinelkr. 

Fin  and  PinOB. 
-              4-46% 

Gudbrangd 

lalen. 

7-2% 

Aqueous  solution 

6-0% 

,^ 

»-n 

strongly 

add 

Acetone     

0-4% 



0-07% 

— 

— 

— 

— 

— 

Total  aldehydes  and  ketones 

0-8% 

— 

0-6% 

— 

— 

— 

— 

Acetic  acid           

0-36% 

0-87% 

— 

— 

— 

— 

'— 

Total  fatty  acids 

adds  de- 
tected: 
acetic, 
propionic, 
butyric, 
valeric 

3-64% 

1*78% 

Oualacol  and  creosote     ... 

creosote 

about  20% 

"■" 

creosote 
not  deter- 
mined 

" 

gnaiacol 

10-6% 

— 

creoaote 
about 
7-6% 

" 

Total  phenols  and  phenol 

derivatives 



44-7% 

21-6% 

— 

41-0% 

— 

vn 

Retene       

not  detected 

4-5% 

— 

— 

_ 

Pitch          

20'6% 

10-1% 



21"^% 

— 

^■^1 

Total  hydrocarbons 

— 

22-5% 

of  these 

46-0% 

— 

18-0% 

— 

about 20% 

aUphatic 

80%  aro- 

matic 

Esters        

_ 



1"4% 



_ 

— 



— 

Alcohols 

methyl 
alcohol  de- 

about 



— 

— 

— 

1-0% 

tected:  allyl 

alcohol 

The  author's  object  was  to  ascertain  the  actual  composition  of  the  tars,  not  what 
substances  could  be  obtained  from  them.  Care  was  therefore  taken  to  protect  them 
as  far  as  possible  from  the  action  of  heat,  air,  and  light. 

The  tar  was  distilled  under  reduced  pressure,  the  distillate  being  divided  into 
two  portions — light  and  heavy  wood  oil.  From  each  portion  some  aqueooa  Bolutioa 
separated.  In  that  which  separated  from  the  light  oil  acetone  was  determined  by 
conversion  into  iodoform  and  weighing.  The  iodoform  obtainable  from  the  other 
aqueous  solution  was  similarly  determined,  and  the  aldehydes  and  ketones  in  the 
oils  were  estimated  by  known  methods.  The  acetic  acid  was  determined  by  titrating 
another  portion  of  the  first  aqueous  liquid  with  standard  caustic  soda.  The  phenols 
and  the  fatty  acids  were  extracted  from  the  different  fractions  by  appropriate  treftt- 
ment  with  various  bases.  After  the  aldehydes,  ketones,  fatty  acids,  and  phenols  had 
been  removed,  the  hydrocarbons  and  other  neutral  bodies  remaining  were  washed 
with  water  and  weighed.  The  esters  were  determined  in  these  by  saponifieatioo 
with  alcoholic  potash,  evaporating,  dissolving  in  water,  acidifying,  and  weighing  the 
acids  precipitated.  The  creosote  was  apparently  determined  by  fractional  diBtillatiOP 
at  atmospheric  pressure,  the  portion  coming  over  between  200°  and  220°  C.  being 
collected  and  weighed.  A.  M. 


THE  ANALYST. 


On  the  XJae  of  Uillon's  Beagent,  O.  Ifafiso.  (Pfiiiger's  Archii\  1901,  Ixixiii., 
61-36H;  through  Zcit.  Ji'r  Untctsuch.  der  Nahr.  uiul  Genmamttul,  1902,  v..  14-15,) — 
"he  author  uses  an  aqueous  solution  of  mercuric  acetate  instead  of  mercurio  nitrate, 
dding  a  few  drops  of  a  1  per  cent,  solution  of  sodium  or  potassium  nitrite.  The 
lution  is  usually  eutiiciently  acid  in  itself,  but  a  little  dilate  acetic  acid  may  be 
dded  if  necessary.  The  presence  of  nitric  acid  is  unnecessary,  and  the  action  i»  to 
9  considered  a  nitroso-reaction  rather  than  a  nitration.  The  reaction  is  retarded 
f  hydrogen  peroxide,  by  the  presence  of  too  much  chloride,  and  by  alcohol,  which 
ttor,  however,  can  be  added  after  cooling  without  influence.  With  the  simple 
ydroxylated  benzene  derivatives,  and  those  in  which  only  one  hydroj^en  atom  has 
een  substituted,  the  reagent  as  prepared  by  the  author  gives  different  colorations. 
!he  ortho  compounds  yield  a  brown-red  colour,  the  para  compounds  blue-red  to  blue, 
d  the  meta  compounds  various  tints.  Albuminous  bodies  and  their  decomposition 
roducts,  tyroftin,  and  the  derivatives  of  jv-cresol  give  the  blue-violet  para  reaction, 
imost  aU  phenols  and  salicylic  acid  give  the  para  reaction.  The  conversion  of 
tho  into  para  oxybenzoic  acid  by  fusion  with  potassium  hydroxide  can  be  shown 
y  the  reagent,  the  former  being  coloured  red-brown,  and  the  latter  blue-red. 

The  phenol-aldehyde  reaction  has  been  recommended  by  Deoig^s  [Coiapi,  licndu^ 
900,  cxxx.,  583)  for  the  detection  of  tyrosin,  and  tho  author  finds  that  when  this 
ody  is  gently  warmed  with  2  to  3  c.c  of  a  mixture  of  concentrated  sidphuric  acid 
rith  a  few  drops  of  formaldehyde,  the  solution  is  coloui'ed  red  brown,  which  changes 
I  green  on  the  addition  of  glacial  acetic  acid.  The  three  hydroxybenzoic  acids 
ve  a  similar  red-brown  colour,  but  these  are  not  turued  green  by  glacial  acetic  acid. 

W.  P.  S. 


INORGANIC    ANALYSIS 


Assay  of  Zinc  Precipitates  for  Gold  and  Silver.  C.  Fulton  and  C.  Craw- 
ford. (En^,  and  Mmitig  Jourv.,  1001,  Ixxii.,  813 ;  through  Chcm.  Zcit.  Hep.,  1902,  13.) 
— Ordinary  assay  processes  are  useless  here,  much  of  the  gold  and  silver  being  lost 
by  volatilization  and  in  the  slag.  The  crucible  test  gives  the  highest  average  results 
for  gold,  but  not  for  silver,  and  the  loss  in  the  slag  varies  even  when  the  same  oondi 
tiona  are  maintamed.  The  best  proportions  for  the  crucible  test  are  :  1  to  10  assay- 
tons  of  zinc  precipitate,  70  grammes  of  litharge,  5  ^ammes  of  sodium  carbonate, 
1  gramme  of  fluorspar,  5  grammes  of  quartz,  and  2  grammes  of  borax.  Of  combined 
wet  and  dry  methods,  extraction  with  nitric  acid  is  not  satisfactory,  owing  to  disaolu 
tion  of  gold.  The  authors,  therefore,  recommend  the  following  :  1  to  10  assay-tons 
of  the  sample  are  boiled  for  one  hour  with  20  c.c.  of  strong  sulphuric  acid  and  60  c.c 
of  water,  cooledf  and  diluted  to  100  c.c. ;  7o  u.c.  of  a  solution  of  rock-salt  and  20  c.o. 
ff  one  of  lead  acetate  are  added,  and  the  precipitate,  after  settling  for  one  hour,  is 
tUected  and  dried.  This,  with  the  filter  ash,  is  cupelled  with  30  or  40  grammes  of 
td.  The  results  are  good  and  very  uniform  :  the  gold  is  a  little  lower  than  that 
by  the  crucible  process,  but  the  silver  is  higher.     The  loss  in  the  slog  is  rela- 
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tively  Bmatl ;  but  thia  slag  and  the  oupel  muy  be  examined  Bubsequently,  ai 
necessary  correction  made.    The  sulphuric  acid  must  be  free  from  nitric  acid. 

F.  H.L 


Volumetric  Estimation  of  Bismuth  in  Ores.  A.  W.  Wanerlok 
T.  D.  Kyle.  {Emj.  and  Uinituj  Jmtm.,  April  13,  1901  ;  through  Chem.  Ncu^s,  VM. 
Ixxxv.,  3.)— One  gramme  of  the  finely-powdered  ore  is  evaporated  to  dryness  witlj 
5  or  10  c.c.  of  strong  nitric  acid ;  another  5  c.c.  of  acid  and  26  c,c.  of  water  are  added. 
and  the  whole  is  diluted  to  100  c.c.  Five  grammes  of  ammonium  oxalate  or  oxalic 
aoid  are  introduced,  boiled  for  five  minutes,  allowed  to  settle,  and  the  supernatant 
liquid  filtered  off.  The  precipitate  is  boiled  twice  with  60  c.c.  of  water,  and  tba 
washings  are  passed  through  the  same  paper.  With  an  ordinary  10  per  cent,  ore  ibit 
treatment  should  8ufijce  to  convert  the  bismuth  oxalate  into  the  basic  salt;  but  if 
the  filtrate  is  still  aoid.  boiling  must  be  repeated  to  neutrality.  The  precipitate  on 
the  paper  is  then  dissolved  in  2  to  5  c.c.  of  1  :  1  hydrochloric  acid,  receiving  the  hqaid 
in  the  beaker  containing  the  bulk  of  the  basic  oxalate ;  this  is  warmed  till  entirely 
dissolved,  and  then  diluted  to  250  c.o.  with  hot  water.  The  solution  is  Deutrali/e(3 
with  ammonia,  and  the  resulting  precipitate  taken  up  in  1 : 4  eulpburio  acid,  adding 
a  few  c.c.  in  excess.  Finally  the  liquid  is  titrated  at  between  70  and  100^  C.  with 
permanganate.  A  permanganate  solution  in  which  1  c.o.  =  0010  gramme  Fe,  will  be 
equal  to  0-0186  gramme  bismuth ;  by  diluting  100  o.c.  of  this  with  86  ex.  of  water  * 
solution  of  permanganate  will  be  obtained,  of  which  1  c.c.  should  equal  0010  gramwn 
of  bismuth.  A  permanganate  solution  1  c.c.  =  0*010  gramme  Fe  ;  found  =  0*01  ■'^Os 
gramme  Bi.  100  c.c.  permanganate  above  +  86  c.c.  of  water ;  1  ac.  foimd  =  OOlOU 
gramme  Bi.  Lead,  iron,  copper,  zinc,  arsenic,  and  tellurium  do  not  interfere  witb 
tho  process.  Care  must  be  taken  to  avoid  using  too  little  or  too  much  nicrir  acid 
Hydrochloric  acid  must  not  be  used  to  dissolve  the  ore.  The  results  are  accui 
enough  for  all  commercial  work,  and  an  analysis  can  bo  carried  out  in  thirty  or  fort] 
minutes.  The  figures  quoted  show  maximum  errors  of  -0*0<^32  and  +0*001 
in  determining  0*5  gramme  of  bismuth  in  presence  of  lead,  copper,  zinc,  iron,  and 
arsenic.  F   f ' 


Precipitation  of  Ferrous  Sulphide  by  Means  of  Sulphuretted  Hydrogt 
A.  Ooppadoro.      {Gazz.  Ckim,  Tial,  1901,  xxxi.  [2],  217  :  through  Chtm,  ZeiL  lU 
1902,  40.)— The  author  points  out  that  when  sulphuretted  hydrogen  is  led  through 
ferric  solution,  the  sulphur  which  is  deposited  carries  down  with  it  a  small  quantit] 
of  ferroua  sulphide,  as  may  be  shown   by  extracting  the  precipitate  with  carl 
bisulphide.     A  small  amount  of  ferrous  sulphide  is  also  obtained  when  a  M)lati( 
containing  sodium  thiosulphate  and  ferric  chloride  is  treated  with  an  acid.     Tl 
indispousable  condition  for  the  formation  of  the  ferrous  sulphide  is  the  simnltaneoi 
separation  of  sulphur  F.  [I    T. 
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Actioa  of  Certain  Reagents  on  Free  Silicon.  P.  Lebeau.  (BuU,  Soc.  Ckim,, 
Yi,  xxvii.,  i2-44.) — A  series  of  experiineutB  are  described  iu  detail,  which  ahow  that 
i  reagents  usually  employed  to  dissolve  stoel,  etc.,  are  without  action  upon  free 
icon,  even  when  in  a  tine  state  of  division,  and  that  that  element  will  be  left  in  the 
dissolved  residue.  C.  A.  M. 


The  Determination  of  Fersulpbates.  Charles  A.  Peters  and  Seth  £. 
>ody.  [Zeits.  nnorg.  Chem.,  xxix.,  326.)^Thc  authors  have  been  induced  to 
pee  a  comparison  of  the  various  methods  for  the  estimation  of  persulphates  by  the 
kearance  of  a  paper  liy  Namias  (abstract,  Oicm.  CflnirbL,  1900,  ii.,  iSOG),  in  which 
B  method  of  Le  Blanc  and  Eckardt  (Zeitschr.  Electroc)iem.^  v.,  353)  is  stated  to  bo 
kccorate.  In  this  method  the  solution  of  the  persulphate  is  treated  with  an  excess 
a  standard  solution  of  ammonium  ferrous  sulphate,  either  for  ten  minutes  at 
temperature  of  iW  to  80^,  or  for  eleven  hours  at  room  temperature,  and  the  excess 
ferrous  salt  titrated  with  standard  permanganate  solution.  Both  modifications  of 
B  method  gave  accurate  and  concordant  results,  and  experimentally  it  was  found 
necessary  to  replace  the  air  in  the  titrating  vessel  by  carbon  dioxide. 

In  Ghitzner's  method  (C7wm.  Centrhi,  1900,  i.,  83o)  the  solution  of  the  per- 
phate  is  heated  to  boiling  with  a  standard  solution  of  arsenious  acid,  and  potassium 
sodium  hydroxide,  cooled,  acidulated  with  sulphuric  acid,  and  made  alkaline  with 
cassium  bicarbonate ;  the  excess  of  arsenious  acid  is  then  determined  with  a 
kndard  iodine  solution.  This  method  also  was  found  to  give  reliable  results, 
>vided  that  the  small  amount  of  arsenious  acid  oxidised  by  the  reagents  added  was 
termined,  and  this  correction  applied  in  calculating  the  results. 

In  Mondolfo*8  method  {Chcm.  Zeit.,  xxiii.,  699)  the  persulphate  solution  is 
ited  with  potassium  iodide  in  a  closed  bottle  in  a  water-bath  to  60^'  to  80*  for  a 
;>rt  time,  and  the  hberated  iodine  titrated  with  thiosulphate.  There  appeared  to 
A  tendency  towards  low  results  with  this  method,  but  good  results  were  obtained 
Bn  the  volume  was  kept  small  (25  c.o.)  and  the  time  of  heating  increased  up  to 
rty  minutes  (for  0*l!2  gramme  persulphate). 

The  method  described  by  Namias  (ioc.  cit.)  differs  from  Mondolfo's  only  in  the 
t  that  the  mixture  of  persulphate  and  iodide  is  allowed  to  stand  for  eleven  hours 
room  temperature  instead  of  being  heated  for  a  short  time.  This  method  also 
I  fonhd  to  give  low  results  unless  the  volume  of  the  solution  is  kept  small.  In 
tber  of  the  two  last  methods  is  the  addition  of  sulphuric  acid  advantageous. 

Gooch  and  Smith's  method  {Journ.  Set.  [Sill.],  V2,  220)  for  the  estimation  of 
Drfttes  was  also  used  for  persulphates  as  follows :  To  the  solution  of  the  persulphate 
ioxoess  of  a  standard  solution  of  potassium  iodide  and  an  excess  of  acid  potassium 
nnate  are  added,  the  whole  made  strongly  acid  with  sulphuric  acid,  diluted,  and 
led  down  to  a  third  of  its  volume ;  after  cooling,  the  solution  is  made  alkaline  with 
assium  bicarbonate,  aud  the  residual  arsenito  titrated  with  iodine.  ThedilTerence 
ween  the  amount  of  iodine  required  and  the  amount  contained  in  the  potassium 
;de  added  originally  corresponds  to  the  persulphate  present.  The  results  obtained 
•e  accurate,  and  agreed  well  with  those  obtained  by  the  other  methods. 
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In  conolusiou,  the  method  of  Le  BUdo  and  Eckordt  appears  to  be  simple,  rapidJ 
and  accurate,  and  furnishes  results  lying  between  those  given  by  the  other  mel 
Moudolfo's  and  NamiaH's  methods  giving  the  lowest,  and  Griitzner's  and  the 
method  the  highest  results,  the  extreme  difference  being  about  V6  miUigracnoies  eqi 
0-12  gramme.  A.  G.  L 


APPARATUS. 

A  Simple  Apparatus  for  Drying  Subsianoea  under  reduced  presanre  at 
required  Temperature.  F.  Pregl.  (ZeiL  anal  Chem,,  1901,  xL,  781-785.)—^ 
device  shown  in  the  tigure  is 
of  use,  not  only  for  drying 
hygroscopic  substances,  but 
is  also  particularly  suitable 
for  determining  the  water  of 
crystaUi7.ation  of  crystals.  As 
a  rule,  substances  are  dried  to 
constant  weight  within  half 
a  day. 

It   consists   of    a   thick 
glass    tube   about   41    centi- 
metres in  length  and  -20   millimetres   in  diameter,   which  is   passed   through   side 
tubulures  in  a  drying  oven  and  kept  in  position  by  corks. 

The  substance  to  be  dried  is  placed  in  the  boat  S,  whilst  the  drying  material 
(phosphorus  peutoxide,  sulphuric  acid  on  pumice  atone,  etc )  is  contained  in  tl 
larger   boat,   which   is  wrapped  round  with  copper  foil   to  guard   against 
spirting. 

The  open  end  of  the  tulie  is  closed  with  a  rubber  cork,  through  which  is  pi 
tube  with  a  mercury  manometer  and  stopcock.     After  exhauBtin^'  the  air  in  the  tuba' 
by  means  of  a  pump  the  stopcock  is  closed*  and  the  tube  heated  to  the  required 
temperature,  any  leakage  of  air  through  the  cork  being  indicated  by  the  manomfliar. 

C.  A,  M, 


Beoeiver   for   Fractional    Oiatillation    under    Diminished    PresBuro. 
Buratyn.     {Oest*^-*    Chem.  Zett.,  1901,  iv.,  6(53.)— The  three  small  tubes  which  Mf» 

as  actual  receivers  are  lightly  held  together  byj 

means  of  a  rubber  ring,  and  they  are  droppdf 

into  the  larger  lube  as  shown.     By  having  tht 

end  of  the  condenser  tube  slightly  benb«  iial 

orifice  can  l)e  brought  opposite   the   moulb  OiJ 

each  of  the  small   receivers  in   eucceseioo  ^ 

simply  rotating  the  outer  vessel  on  its  rublwrj 

cork.     The  tube  at  the  lower  end  of  the  main   vessel   leads   to   the  pump.    Ttw 

rubber  cork  should  be  lubricated  with  strong  pure  glycerin,  which  is  better  than 
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lodioD,  as  it  does  not  attack  the  rubber,  has  no  appreciable  vapour  tension,  and 
be  quiokly  washed  off  with  water  F.  H.  L. 


Moratory  Appliances,  R.  Q-nehm.  {Zeits.  f,  ioujen'.  Cluim..  xiv.,  1208.)— 
I  ahows  a  simple  mill  for  pulverizing  solid  bodies,  treating  cellulose  with  strong 
da  lye.  etc.  The  iron  tube  .1,  about  100  millimetres  in  diameter,  is  at  either  end 
PGwed  to  the  two  brass  plates,  CiC^,  which  are  pro- 
led  with  extensions,  D^D.^,  that  act  as  an  axle  and 
It  in  the  supports  E^E^.  To  introduce  or  remove  the 
bstance  the  plate  C^  is  "Unscrewed.  At  the  same  time 
number  of  iron  cylinders,  \l\  or  balls,  K,  are  intro- 
iced.     The  dram  is  turned  by  means  of  the  pulley  F, 

For   operations   which    require   continual    stirring, 

ether  with  heating  under  an  inverted  condenser  and 

introdnction  of  liquid,  the  appliance  shown  in  Fig.  2 


An  a: 


Fig.  1  Fl«.  I. 

ky  be  used.    The  stirrer  is  driven  from  the  pulley  G  and  rotates  in  the  tube  F^ 

lich  is  made  of  glass  or  metal,  and  is  fixed  by  means  of  the  cork  E  into  the 

lance.  A.  M, 


Apparatus  for  Sublimations.  C.  Nicolayson.  (Chetn. 
it.,  lyOl,  XXV.,  1031.)-  -This  apparatus  consists  of  a  boiling- 
>e  about  ti  centimetres  in  diameter,  inside  which  a  narrower 
)e  is  supported,  as  shown  by  the  sketch.  Tubes  E  and  F 
rve  for  the  entry  and  exit  of  cooling  water  into  the  inner  tube. 
is  opan  at  both  ends.  Small  quantities  of  materials  can  bu 
'ely  deposited  on  the  outside  of  D  without  danger  of  the 
blimate  dropping ;  if  it  be  desired  to  collect  larger  amounts. 
Bmall  basin  might  be  slung  under  />  so  aa  to  collect  any  falling 
ttter. 

F.  H.  L. 
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A   Drying  Oven  for  Temperatures  exoeeding  100'^  C.     (Cheni,  Zeii,^  11 

XX v.,  lOHG.) — This  is  &n  apparatus  wbioh  can  be 
to  give  any  desired  temperature  up  to  105''  (or 
110'',  if  necessary),  working  with  pure  water  boi 
under  pressure.  The  thermostat  shown  on  the  rigi 
of  the  oven  in  the  diagram  contains  about  140  gramme 
#     '-^ttK.-       K^Ji-*  ^^  mercury,  and  is  so  constructed  that  when  the  teto 

V^ '-'^  ^  ^^BBSI  H^lraf  perature,   and   therefore  pressure,   rises  to    the  pi 

determined  point,  the  mercury  cuts  off  the  gas  suppljfj 
leaving  only  a  pilot  Hame  alight.     By  intro«lucit 
small  extra  quantities  of  mercury  into  the  tube 
maximum  temperature  can  be  lowered  by  a  degree 
a  time.     A  brass  jacketed  gauge-glass  is  also  fitted 
the  side.     On  the  top  is  a  valve  which  admits  air  to^ 
the  steam  space  when  the  oven  ia  cold.     The  (rot 
^  slopes  as  shown,  so  that  the  door  needs  no  latch 

other  fastening  ,  when  it  is  open  it  hes  horizontallj 
to  form  a  temporary  shelf.  The  oven  can  be  affixed  to  the  wall,  or  provided  with  a 
stand  for  the  bench.     It  is  patented  by  G.  Chnst  and  Co.,  of  Berlin. 


Tr 


A  Wew  Weighing-out  Balance.     P.  Maoh.     (Chem.  Zeit.,  1901,  xxv.,  \\^>\ 
This  apparatus  has  been  specially  designed  to  economize  time  in  the  weighing  off 

the  same  quantity  of  material  for  aualj 
especially  when  tlie  same  watch-glasB,  ol 
is  always  used.     It  includes  three 
features :  the  beam  is  placed  end-on  in  thi 
case  i    the   beam   is  a   "  steel-yard, "  Ui( 
lengths  of  its  two  portions  having  the  ntt 
10  :  1  ;  and  the  arresting  gear  is  ai 
tnatio.     The  rear  puu  carries  the  wei^l,' 
which  represents  (ten  times)  the  netquAU- 
tity  of  substance,  the  receptacle  at  the  toj 
of  the  stirmp  being  intended  to  hold  (b^ 
counterpoise    of    the    watch-glass, 
arresting  gear  of  the  beam  is  so  armtj^t 
that  it  carries  the  rear  pan  with  coobt 
poise  and   weight ;   and   only  when  oi 
tenth  or  more  of  the  substance  which  bM 
to  be  weighed  is  put  into  the  watcb-ghMj 
on  the  front  pan  does  the  steel-yard  beam  come  into  play.     Both  pans  have 
to  prevent  oscillation.     The   dehcacy  of  the   balance   exceeds  I  mil! 
100  grammes.    It  is  made  by  W.  Spoerhase,  of  Giessen. 
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On   the  Sensitivenesa  of  a  Thermo-regulator.     A.  W.  C.  Menzies.     {Proc. 

*m  Soc,  xviii..  8.) — With'the  arrangement  described  below,  tbe  temperature  of  the 
ith  could  be  kept  coastant  at  18'  within  a  total  range  o!  0*008"  C.  The  glass 
lorseshoe  "  reservoir  was  of  the  usual  form,  having  a  capacity  of  390  c.c  and  an 
ter  surface  of  about  650  square  centimetres ;  the  ordinary  U-foriti  regulating 
be  containing  mercury  "was  fused  on  to  this  reservoir,  all  the  tubes  containing 
iclosed  liquid  being  placed  in  the  water  of  the  bath.  Toluene  being  used  for 
e  expanding  liquid,  the  stopcock  closing  one  limb  of  the  U-tube  was  lubricated 
%h  syrupy  phosphoric  acid.  The  bath  held  14  litres,  and  was  of  enamelled  iron. 
th  no  jacket.  The  stirrer  was  driven  by  a  small  electromotor,  some  of  the 
>ration  being  communicated  to  the  ro^lator  to  aid  tbe  free  movement  of  tbe 
troory.  The  gas-supply  was  regulated  so  that  the  by-pass  flame  was  nearly 
Bloient  to  maintain  the  temperature.  A  tube  of  3'1  millimetres  bore  was  used  for 
outer  limb  of  the  regulator,  and  ordinary  unfiltered  coal  gas  was  used.  For 
rrower  tubes  the  gas  should  be  filtered  and  dried.     A  bore  of  1*9  millimetres  for 

outer  liiut)  gave  a  temperature  variation  of  not  more  than  0*0025  .        A.  G.  L. 


ANNUAL  MEETING  OF  THE  INSTITUTE  OF  CHEMISTRY. 

K  twenty-fourth  annual  general  meeting  of  the  Institute  of  Chemistry  of  Great 
itain  and  Ireland  was  held  at  30,  Bloomsbury  Square,  London,  W,C.,  on  Monday, 
>roh  3,  Professor  J.  Millar  Thomson,  LL.D..  F.R.S.,  President,  in  the  chair. 

The  ordinary  annual  business  of  the  Institute  was  transacted,  and  the  President 
ivered  an  address  dealing  with  work  of  the  Institute  during  the  past  year.  The 
1  of  members  has  increased  by  36,  making  the  total  of  1,040  Fellows  and  Associates 
present  on  the  register,  while  there  are  130  students  in  course  of  training  at  the 
leges  and  institutions  recognised  by  the  Council  of  the  institute.  The  President 
narked  on  the  higher  percentage  of  passes  in  the  recent  examinations,  which  he 
Dflidored  pointed  to  the  fact  that  the  thoroughness  of  the  examinations  was  more 
ly  realised  by  those  preparing  for  them. 

He  also  mentioned  the  establishment  of  an  examination  in  biological  chemistry, 
means  of  which  the  Council  hope  to  encourage  analytical  chemists  to  ptirsue  the 
idy  of  bacteriology,  and  thus  be  able  to  deal  with  chemical  work  involving 
Bteriological  knowledge.  The  examination  is  specially  suited  for  such  as  intend 
tering  the  practice  of  chemistry  in  its  relationship  to  the  chemistry  and  bacteriology 
food,  water,  sewage,  and  effluents,  and  the  practical  applications  of  biological 
Bmistry  to  such  industries  as  brewing,  tanning,  etc.     He  called  attention  to  the 

that  the  Institute  held  an  examination  in  Ireland  in  July  last,  and  that  the 
uncil  hope  in  future  to  arrange  for  a  regular  examining  centre  in  Dublin. 

During  the  past  year  the  Council  have  ceasiod  to  recognise  the  junior,  second 
es,  and  lower  grade  professional  preliminary  examinations  of  various  examining 
3ieBi  and  they  have  now  under  reconsideration  the  subjects  which  shall  be  com- 
isory  to  persons  intending  co  proceed  to  the  examinations  of  the  Institute. 

Tbe  Council  also  reported  to  the  members  that  during  the  past  year  they  had 
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addressed  to  the   I^ca)  Governmenfc  Board,   and   to   varioas  county  and  boi 
autborities,  communications  with  reference  to  the  combination  of  the  two 
ments  of  Medical  Officer  of  Health  and  Public  Analyst.     It  has  been  poioted 
that  a  Public  Analyst  requires  special  training  and  experience  in  analytical  ohemisl 
far  beyond  that  which  is  usually  acquired  by  medical  practitioners  in  the  cour&e 
their  professional  education ;  also,  that  where  the  appointments  are  proposcid  to 
combined,  the  selection  of  candidates  for  both  positions  is  necessarily  limited.     Tl 
Council  hold  the  opinion  that  under  the  provisions  of  the  Sale  of  Food  and  Di 
Act  of  1875  it  was  intended  that  the  Medical  OJiicer  of  Health  and  the  Pul 
Analyst  for  a  borough  or  district  should  be  two  distinct  persons,  inasmuch  as  tl 
Medical  Officer  is  one  of  those  officers  empowered  by  the  Act  to  submit  su&)>ect 
samples  For  analysia      The  qualifications  and  examinations  of   the   Institute 
accepted  by  the  Local  (government  Board  for  public  analytical  appointments,  and 
is  the  desire  of  the  Council  that  no  lower  standard  of  chemical  training  and  experieoc 
than  that  prescribed  by  the   Insutute  of  (chemistry  should  be  accepted   for  suol 
important  and  responsible  pubUc  appointments  as  those  of  Public  Analysts  under 
Sale  of  Food  and  Drugs  Act. 


REVIEWS. 

The   Composition   op   Dutch   Bitter.     By  Dr.   J.    J.    L,   vas    Eun.     Londoo: 
Bailhere,  Tindall  and  Cox,  I90ii. 

This  book  contains  a  very  large  number  of  exhaustive  anfiJyeea  of  butter  frop 
farms  in   Holland,  which  were  expected  to  yield  abnormal  figures,  and 
ably  discussed.     Two  main  facts  are  stated  :  Firstly,  that  genuine  butters 
a  Reichert-Wollny  figure  of  19,  18,  or  even  17;  and,  secondly,  that  a  "  riftj  [Jl 
Heichert-Wollny  figure]  begins  shortly  after  the  cows  have  been  stabled." 

The  first  fact,  which  has  beeu  known  for  years,  is  liable  to  great  misinterprot 
tion,  and  more  than  one  person  has  acquired  the  idea  that  **dO  per  cent,  of  all  Dal 
butters"  fall  below  25  o.a  Reichert-Wollny.  Read  with  proper  understanding. 
book  shows  nothing  of  the  kind,  and  the  author  would  probably  be  the  first  to  adi 
this.  The  second  fact,  which  has  received  confirmation,  points  to  the  remedy 
low  Beichert-Wollny  figures,  and  shows  that,  were  a  reasonable  standard  prescxil 
it  would  be  hut  a  matter  of  organization  to  comply  with  it.  H.   D.  B. 

Food  and  Drugs.      A  Manual  for  Solicitors,  Public  Analysts,  Inspectors,  etc  ; 
a  Consolidation  of  the  various  Food  Acts.     By  Charles  Jambs  HtooiMi 
Second  edition,  revised  and  enlarged.     London  :  Effingham  Wilson,  11, 
Exchange. 

The  first  edition  of  this  most  useful  little  book  appeared  in  l^JOO.     It  has 
with  well -deserved  appreciation,  as  shown  by  the  need  for  a  second  edition.   Tbi«  hvs 
been  broui^ht  quite  up  to  date,  references  to  '*  milk  blended  butter  "  and  to  the  Boar^ 
of  Agriculture  Milk  Regulations  being  included.     The  list  of  High  Court  docisi 
very  complete,  and  copious  and  well-arranged  indices  render  reference  easy. 

Among  the  many  legal  works  on  the  Food  Acts  none  deserves  a  place 
Public  AnaJyst's  libi&ry  more  than  Mr.  Higginson's.  Q. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

The  monthly  lueetiDg  of  the  Society  was  held  on  Wednesday  evening,  April  0. 
The  President  (Dr.  .1.  Augustus  Voelcker,  M.A,,  B.Sc.)  occupied  the  chair. 
The  minutes  of  the  previous  meeting  were  read  and  contirmed. 
Certificates  of  proposal  for  election  to  memhership  in  favour  of  Messrs.  Walter 
Henry  Jollyman,  A.I.C.,  John  T.  Norman,  John  Golding,  F.I.C.,  and  William  Bowen, 
ere  read  for  the  second  time ;  and  certiiioateB  in  favour  of  Messrs.  Meredith  Wynter 
Blyth,  B.A.  (Cantab.],  B.Sc.  (London),  F.LC,  Public  Analyst  for  the  Boroughs  of 
Brighton  and  Eastbourne,  and  Walter  Frederick  Sutherat,  Ph.D.  (Geneva),  A.I.C.. 
Analyst  and  Lecturer  in  Chemistry  at  the  Cheshire  Agricultural  College,  Holmes 

I  Chapel.  Crewe,  were  read  for  the  first  time. 
Dr.  J.  J.  L.  van  Rijn  was  elected  a  member  of  the  Society. 
Thu  following  papers  were  read  :  "  Alkaline  Waters  from  the  Lower  Greensand;* 
by  W.   W.   Fisher,  M.A.  ;  "The  Rapid   Katimation  of  Boric  Acid   in  Butter,"   by 
H.  Droop  Richmond  and  J.  6.  P.  Harrison;  "The  Detection  and  Katimation  of 
Minute  Quantities  of  Sulphuretted  Hydrogen  in  Coal  Gas,"  by  W.  J.  Dibdin  and 
[a.  Grimwood;  "The  Hexabromides  of  Glycerides  and  Fatty  Acids,"  by  John 
Iker  and  George  Warburton  ;  and  a  "  Note  on  the  Estimation  of  Mineral  Oil  in 
liu  Oil,"  by  John  Walker  and  Charles  D.  Robertahaw. 
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ON  THE  INDIRECT  ESTIMATION  OF  ALKALIES  IN   WATERS 
■ 

By  W.  W.  Ftshkb»  M.A.,  P.l.C. 

(Read  at  the  Meeting^  March  5,  1902.) 

Is  the  analysis  of  waters  where  mineral  constituents  have  to  be  estimated,  the  more 


I 


abundant  bases  determined  are  the  hme,  magnesia,  and  soda  (inclusive  of  potash), 
and  the  acid  radicles  are  usually  chlorine,  sulphuric  acid,  carbonic  acids,  and  possibly 
nitric  acid.  After  such  determinations  have  been  made,  it  becomes  a  somewhat 
tedious  task  to  calculate  the  quantities  of  the  compounds  present,  and  much  arith-] 
metical  work  is  involved  in  finding  out  whether  the  estimations  duly  balance  eaol 
other.  But  this  work  of  computation  is  greatly  simplified  if  the  relative  molecular 
proportions  of  the  several  acids  and  bases  are  first  obtained  by  dividing  the  quanti- 
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ties  of  each  by  their  molecular  weights,  and  taking  the  totals  of  acids  and  bases 
separately.  If  the  work  is  absolutely  correct,  the  totals  will  be  'alike,  and  they 
will  be  always  near  each  other  if  the  determinations  are  good ;  while  any  marked 
difference  would  indicate  some  analytical  error,  as  only  neutral  compounds  an 
present  in  the  total  solid  residue. 

The  following  analysis  will  serve  as  an  illustration : 


Total  solids  dried  at  ICX)'  C. 
Total  solids  dried  at  240"  C. 


Soda,  Na^O 
Magnesia,  MgO 
Lime,  GaO 


Total  of  bases 


Chlorine,  Cl^ 
Sulphoric  acid,  SO^ 
Carbonic  acid,  CO3 
Nitric  acid,  NjOg  . . 


Total  of  acids 
Deduct  oxygen 


Cl, 


Orains  per 

Molecular 

MoleonUr 

Gallon. 

WeighU. 

ProportioDA 

.     243-00 

.     230-00 

5314     -^ 

-     62 

0-8571 

11-99     - 

-     40 

0-299 

35-28     - 

-     56 

0-680 

.     100-41 

1-7861 

18-00     - 

-     71 

0-2535 

.     103-88     - 

-     80 

1-2985 

9-55      - 

-      44 

0-2170 

0-84     - 

-   108 

00077 

.     132-27 

1-7767 

407 

128-20 

.     228-58 

1-42 

.     230-00 

Total  of  salts 

Silica,  etc.  (difference) 

Total  solids 

The  subsequent  work  of  combining  the  acids  and  bases,  apportioning  to  each 
its  due  quantity,  becomes  very  simple  when  the  molecular  proportions  are  employed, 
as  0'2535  molecules  of  chlorine  wiU  require  0*2535  molecules  of  sodium  to  form 
sodium  chloride,  no  correction  for  the  equivalent  oxygen  being  required  ;  and  after 
the  nitric  acid  the  remaining  soda — viz.,  0*5959 — will  neutralize  an  equal  number  of 
sulphuric  acid  molecules,  and  so  on  till  all  the  salts  are  obtained. 


Molectilea. 

(2)NaCl 

...     0-2535x117  =  29-66 

(2)  NaNO,     .. 

...     0-0077x170=   1-31 

Na2SO, 

...     0-5959x142 -84-62 

MgSO, 

...     0-299    X 120-35-88 

CaSO, 

...     0-4036x136-54-89 

CaCOa 

..      0-2264x100-22-64 

Total  of  sa 

Its     229-00 

The  molecular  proportions  may  also  be  used  with  signal  advantage  for  the 
indirect  valuation  of  alkalies.  The  direct  estimation  of  soda  in  waters  is  a  trouUe- 
some  and  lengthy  operation,  and  in  technical  analyses  is  frequently  omitted.  Yet 
a  knowledge  of  the  amount  of  alkali  in  waters  is  often  very  desirable  in  order  to 
allow  the  amounts  of  the  salts  to  be  approximately  stated.      It  is  genenUy  in* 
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practicable  to  arrive  at  the  amoant  of  alkali  by  deducting  the  other  conBtitueDts 
from  the  total  solid  residue,  because  many  residues  rich  in  sulphates  retain  water  in 
variable  quantity  according  to  the  conditions  of  drying. 

But  when  the  lime  and  magnesia  are  known,  and  also  chlorine,  sulphuric,  and 
carbonic  acids  (and  possibly  nitric  acid  also),  the  difference  between  the  molecular 
totals  of  acids  and  bases  gives  a  close  approximation  to  the  amount  of  alkali. 

In  the  analysis  quoted  above  the  total  acids  being  1-7837  molecules  the  bases 
would  be  the  same,  from  which,  if  we  deduct  0'929  molecules  of  lime  and  magnesia, 
the  residue  of  0-8547  Is  soda  (inclusive,  of  course,  of  traces  of  potash).  Further 
multiplying  0-8547  by  62,  we  get  52-99  grains  per  gallon,  which  is  little  below  the 
actual  determination. 

The  result  may  be  controlled  by  a  direct  estimation  of  the  total  bases  as 
sulphates. 

The  following  example  shows  how  an  indirect  determination  works  out : 

Wbeatfield  water. 
Total  solids    79-24  at  100"  C.     At  140*  78-12. 


Grains  per 

Moleotilar 

Molecular 

Gallon. 

Weights. 

Proportions. 

CI 

...      9-70 

-r-       71 

01366 

S03 

...       4-66 

^     80 

00582 

C02 

...     21-56 

-^     44 

0-4900 

0-6848 

NajO  by  difference  [4012] 

^     62 

[0-6473] 

MgO        ... 

...      0-5 

+     40 

0-0125 

CaO 

...      1-4 

-=-     56 

00250 

0-6848 

Molecoles. 

Grains. 

(2)NaCl       

01366x117  = 

=  15-98 

Salts     ... 

75-75 

Na,S04 

0-0582x142  = 

=  8-26 

SiO«     ... 
FeA  ... 

2-5 

NaaCOa 

.     0-4525x106  = 

=  47-96 

0-84 

MgCOs 

.     0-0125  X    84^ 

=   1-05 



CaCOs      

.     0-025   xlOO 

=   2-5 

79-09 

Total  salts 

75-75 

ON  OXIDIZED  OILS,      \/ 

By   J.    Lewkowitsch,   Ph.D. 

{Bead  at  the  Meeting,  March  5,  1902.) 

In  my  last  paper,  read  before  this  Society  at  a  meeting,  November  1,  1899,*  I 
pointed  out  that  the  examination  of  the  "  oxidized  acids "  occurring  in  blown  oils 
and  solid  linseed  oil  had  been  taken  in  hand  by  me. 

This  investigation  has  made  very  slow  progress,  and  I  should  not  have  published 
the  following  incomplete  results  had  not  a  paper  appeared  by  Em.  Lecooq  and 

•  Analtst,  1809,  p.  319. 
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H,  Dandervoort  {Chfivi,   Reirtie^    1902,  13),  which  partly  covers  the  same  subject, 
although  it  refers  to  blown  colza  oil  only. 

The  oils  I  chose  for  examination  were :  Commercial  blown  Ravison  oil,  com- 
mercial blown  Haet  India  rape  oil,  commercial  blown  cottonseed  oil,  solid  linseed  oil 
(so-called  "  Hcrim  "  oil),  and  blown  maize  oil. 

All  the  vedues  that  have  been  determined  in  these  oils  are  set  out  in  IWble 
No.  I.,  headed  "  Blown  Oils  "  (seo  p.  140). 

For  the  prepEiration  of  the  oxidized  acids,  100  grammes  were  saponified  in  the 
usual  manner,  the  total  fatty  acids  separated,  and  the  separation  of  the  oxidiM^ 
acids  from  the  other  acids  effected  by  means  of  petroleum  ether. 

The  total  fatty  acids  as  well  as  their  components — viz.,  the  oxidi/ed  aoidsanii 
the  acids  freed  from  oxidized  acids — were  examined,  and  the  values  so  obtained  an 
sot  out  in  Tables  II.,  III.,  and  IV.  (see  p.  Ul). 

On  acetylatin^  the  or'ujinal  oilst  it  was  found  that  emulsions  were  formed  in  the 
washingout  process  in  the  case  of  hlo^^^  Kavison  oil,  rape,  cottont^ed  oil.  and 
maize  oil.  This  has  been  pointed  out  already  by  Archbutt,  but  the  separation  eaased 
little  trouble.  The  blown  Ravison  oil  formed  the  strongest  emulsion  ;  the  aojriiB  oQ 
caused  more  trouble,  the  acetylated  product  separating  as  a  sticky  mass  denser  than 
water. 

In  contradistinction  to  the  behaviour  of  the  oils,  the  total  fatty  acids,  which 
were  also  acetylated,  did  not  give  euiulaions,  as  has  also  been  pointed  out  by  Archbutt 
Oxidized  Aci^s. — The  values  obtained  on    examination    are   set  out   in   Table 
No.  III.    The  acetyl  values  were  determined  by  the  filtration  method.     As  foon 
before  in  the  case  of  the  oxidized  acids  from  solid  linseed  oil,  all  the  oxidixed  ooi 
bhowed  considerably  higher  saponitication  values  than  acid  values,     The  surmi 
that  these  acids  would  be  saturated  acids  is  not  borne  out  by  experiment,  for  t 
iodine  values  are  comparatively  high.     A  diHiculty  arose  in  the  determination  of  thi 
iodine  values,  inasmuch  as  the  oxidized  acids  were  found  bo  be  practically  inaolub 
in  carbou  tetrachloride,  hence  strong  alcohol  was  used  as  a  solvent.     The  error. 
any.  introduced  thereby  cannot  have  been  a  considerable  one,  for  while  a  blank 
with  carbon  tetrachloride  required  50*6  o.c.  of  thiosulphate,  the  alcoholic  sola 
look  60*00  c.c. 

To  obtain  the  true  acetyl  value  the  total  soluble  acids  had  to  bo  deiern 
Naturally  one  would  have  expected  to  find  no  soluble  acids,  as  they  should  all  ba 
been  washed  away  or  dissolved  out  in  the  treatment  with  petroleum  spirit     Howeri 
considerable  quantities  were  found  in  each  case.     The  oiplauation  suggested  i 
that  these  soluble  acids  were  formed  on  treatment  with  the  alcoholic  potanh  by 
action  of  the  latter  on  the  oxidized  acids,  for  the  soluble  acids  were  determined 
the  original  substance  had  been  boiled  with  excess  of  alcoholic  potash  for  the  dfeUr 
mination  of  the  saponification  value.  j 

If  this  explanation  be  the  true  one,  then  a  check  experiment  with  the  oxidiscl 
fatty  acids  as  they  were  obtained  originally  should  give  no  soluble  acids  an  wubiog 
but  the  actual  experiment  gave  considerable  amounts  of  soluble  acids,  in  Mtno  oftM 
almost  approaching  those  obtained  after  treatment  with  alcoholic  potaflh.  l^Uj 
shown  in  the  following  table  ;  ^^H 
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^^^p                                 Soluble  Acidb  in  Oxidi^^ed  Acidb. 

■ 

H                                             _,                                                   After  boiling  with 
■                                             *^'-                                                    AloohoUc  KOH. 

By 

wMhingwith 

W»toJ 

"Blown  RaWson  rape                                                      22*56 

21*3tt 

East  India  rape                                                 132-35 

95 

K      „       cottonaeod  L                                                      36*12 

16-36 

■      „                         II.                                                      36'30 

21-39 

"Solid  Unseed                                                                   59C8 

2411 

Blown  maize           ..                               ...                ieOO 

19-20 

^ 


No  Buoh  dififerenoes  were  observed  in  the  oases  of  the  total  fatty  acids  and  the 
fatty  acids  freed  from  oxidized  acids,  as  will  be  seen  from  the  following  table : 

Soluble  Acids  ik 


Total  Pattz  Aaum. 

Faitt  Acum  rRnri  fbom 

OXIOUKD  AOID*. 

.                         Oil. 

After  boiUnif    | 
with  Alwholic        «y  whing 
KOH.           ,     with  Water. 

After  boDing 

with  Alcoholic 
KOH. 

By  w&Hhing 
with  Water. 

Blown  RaviBon  rape         .  . 
,,       East  India  rape    ... 
„       cottonseed 
mai/e 

7-26 
10-71 
12-94 

29-4 

7-09 

9-84 
12-99 
24-8 

6-97 
10-09 
110 

6-08 

6-75 

8-85 
7-27 
7-54 

I 


Unfortunately,  the  solnble  acids  in  the  solidified  linseed  oil  oxidized  acids  have 
not  been  determined,  as  it  was  taken  for  granted  at  the  time  that  they  were  free  from 
Boloble  acids,  which  now  appears  to  be  very  doubtful. 

The  values  obtained  by  multiplying  tbe  true  acetyl  values  by  0'55  are  again 
rem&rkably  low^  as  they  should  have  been,  of  course,  100  per  cent.  This  proves  that 
the  molecular  weight  of  300  is  not  to  be  taken  without  fxu*ther  evidence. 

The  differences  between  tbe  saponification  and  acid  values  point  to  the  presonoe 
of  lactones.  Further  investigation  is  in  hand,  but  so  far  it  appears  pretty  certain 
that  the  oxidized  acids  are  not  insoluble  in  water,  and  it  is  not  unlikely  that  they 
split  off  volatile  fatty  acids  when  treated  in  a  current  of  steam. 

Acids  freed  from  Oxidised  Acids. — It  was  to  be  expected  that  these  acids  would 
have  DO  acetyl  value.  If  such  a  one  were  obtained,  it  would  perhaps  point  to  the 
presence  of  hydroxy-aoids,  which  are  soluble  in  petroleum  ether.  The  considerable 
acetyl  values  found  and  set  out  in  Table  IV.  mr.y  be  due  to  oxidation  having  taken 
place  after  isolation,  although  free  access  of  air  had  been  guarded  against.  The  acids 
still  possessed  considerable  iodine  values,  and  the  differences  between  saponification 
and  acid  values  again  point  to  the  presence  of  lactones,  although  their  proportion  can 
be  only  very  small,  not  amounting  to  more  than  4  to  6  per  cent.  Even  these  aoida 
contain  small  amounts  of  soluble  acid,  as  shown  in  the  table. 

Further  examination  must  ehow  whether,  under  the  conditions  1  worked  with, 
the  oxidized  acids  are  completely  insoluble  in  petrolemn  ether,  for  small  experimenta 


144 


THE  ANALYST. 


seem  to  show  that  the  petroleum  spirit  solution  of  the  fatty  acids  does  dissolve  some 
oxidized  fatty  acids. 

The  further  examination  of  the  oxidized  acids  is  in  hand,  and  experimente  must 
show  whether  the  preparation  of  their  esters  or  of  salts  will  give  an  insight  into 
their  nature. 

As  evidenced  by  the  figures  given  in  the  table  headed  "  Oxidized  Acids,"  they  must 
contain  lactonio  substances,  since  otherwise  the  differences  between  the  acid  and 
saponification  values  would  not  be  explicable.  If  that  difference  be  due  to  lactones, 
then  it  should  be  possible  to  separate  them  in  the  usual  manner — viz.,  by  neutralising 
the  acids  with  aqueous  potash  and  extracting  the  solution  with  ether.  The  supposed 
lactones  so  obtained  were  very  thick,  viscous  liquids,  soluble  in  alcohol,  with  the 
exception  of  those  lactones  that  were  obtained  from  solidified  linseed  oU. 

The  saponification  values  of  these  lactones  are  given  in  the  following  table, 
Column  I.  The  soap  solution  was  decomposed  by  mineral  acid,  and  the  acid  values 
of  the  recovered  fatty  matter  determined.  No  lactone  had  been  reformed,  because 
on  boiling  with  alcoholic  potash  no  further  s^ount  of  alkali  was  absorbed : 


LactoneH  from 


SaponificatioD  Value. 
I. 


Acid  Value  of  Fatty  Aoidi 

recovered  from  the  Saponified 

Lactones. 

II. 


Blown  Bavison  rape 
„       East  India  rape 
„       cottonseed 

Solid  linseed 

Blown  maize 


117-8 
42-72 
72116 
35-51 

101-1 


125-3 
80-25 
86-6 
57-44 

106-9 


The  aqueous  soap  solution  of  the  oxidized  acids  after  the  removal  of  the  lactones 
was  treated  with  mineral  acid  under  ether,  so  that  the  separating  fatty  aoida  were 
immediately  dissolved. 

The  following  table  shows  that  in  the  fatty  matter  bo  obtained  some  lActonic 
substances  had  been  formed  again,  as  evidenced  by  Columns  I.  and  II.  : 


Oxidized  Acids  freed  from  Lactones. 


Fatty  Matter  reoovertsd  from  Soap 

Acid  Value. 

Saponi6cation 

Solution,  obtained  nib.  11. 

T. 

II. 

Add 

Value. 

Saponification 
Value. 

DifferaBoe. 

i 

III. 

IV. 

V. 

Blown  Ravison  rape   . . . 

1 172-2— 175-6 

220-6—221-5 

184-8 

223-7 

38-9 

„      East  India  rape 

1 194-0—195-4 

237-7- 247-6 

198-5 

234-1 

36-6 

„       cottonseed 

!  177-9-204-5 

215-1-222-9 

190-2 

221-7 

31-6 

Solid  linseed    

:  190-8— 194-0 

255-5 

212-9 

249-8 

37-9 

Blown  maize 

182-2— 284-3 

2160— 217-7 

185-8 

218-8 

33-0 

The  solutions  were  very  dark,  so  that  it  was  very  difficult  to  titrate  acoorately, 
ence   he  somewhat  considerable  differences  between  duplicate  determinatiopa. 


THE  ANALYST. 


The  eolations  containing  the  completely  saponified  mass  were  treated  with 
mineral  acid,  and  the  fatty  matter  bo  recovered  again  examined  for  acid  and  saponifi- 
cation values,  vrith  the  results  sot  out  in  Colnmns  III.  and  IV.  of  the  last  table. 
Allowing  for  the  errors  caused  by  the  very  dark  solution,  the  numbers  given  nnder 
Columns  III.  and  IV.  may  perhaps  be  looked  upon  as  giving  practically  the  same 
values  as  those  stated  in  Columns  I.  and  II.,  with  the  exception  of  solid  linseed 
oIK     The  practically  constant  differences  in  Column  V.  are  notable. 

The  process  of  re-extracting  the  lactonic  substances,  etc.,  was  repeated  once  or 

I  twice*  bat  lactonic  substances  were  always  formed  again. 
My  thanks  are  due  to  Messrs.  C.  D.  Robertshaw  and  George  Warburton  for  iho 
numeroos  analyses  made  in  the  preparation  of  this  paper. 
IT 


Discussion. 
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Mr.  Jenkins  said  that  in  deaUug  with  blown  cotton  oil  of  about  0'97o  Bpeoi6o 
gravity  he  had  found  that  the  fatty  acids  from  such  oil  were  distinctly  more  soluble 
in  methylated  ether  than  in  petroleum  spirit,  which  appeared  to  confirm  the  author's 
experienoe.  It  was  a  rather  peculiar  fact  that  the  blowing  of  these  oils  decreased 
their  mifioibility  with  petroleum  compounds.  The  blown  oil  could  be  mixed  or 
blended  only  bo  a  slight  extent  with  American  petroleum  ;  it  mixed,  however,  a  little 
more  freely  with  Scotch  petroleum,  and  comparatively  easily  with  Russian  petroleum. 
Another  peculiarity,  probably  due  to  the  oxidised  conditiou  of  the  fatty  acids,  was 
that  the  sulphuric  acid  reaction  increased  out  of  proportion  to  the  iodine  value, 
whereas  in  the  case  of  most  oils  a  certain  ratio  existed  between  these  two  factors. 
The  bromine  thermal  rise  also  did  not  bear  a  normal  relationship  to  the  iodine  value; 
there  was  generally  a  low  Hebner  value  and  a  low  flaah-point  The  flash-poiut  might 
be  100'  lower  than  that  of  the  original  oil. 

Mr.  AijLBN  said  that  although  the  author  had  stated  that  at  present  the  exact 
bearing  of  all  these  figures  cotild  not  be  definitely  laid  down,  nevertheless,  the 
aoGumulation  of  data  of  this  kiud  was  extremely  valuable,  and  would  probably  be 
followed  by  the  removal  of  the  difliculties  which  at  present  e.visted,  and  by  a  consequent' 
better  understanding  of  the  chemistry  of  blown  oils-  These  oils  were  of  an  extremely 
complex  nature,  and  any  method  by  which  a  proximate  analysis  of  their  constituents 
oould  be  mode  was  of  groat  value. 

Mr.  HouATio  BALr.ANT\'NE  said  that  he  was  pleased  to  see  that  in  their  general 
ftspect  these  figures  accorded  with  the  results  obtained  by  Mr.  R,  T.  Thomson  and 
himaelf  some  ten  years  previously.  One  most  interesting  point  was  the  very  high 
percentage  of  soluble  fatty  acids  which  blown  oils  contained.  In  testing  for  the 
presence  of  blown  oil  in  castor  oils  of  doubtful  purity,  the  percentage  of  soluble  fatty 
acids — determined  just  as  in  the  case  of  butter  analysis — was  probably  the  very  best 
criterion  by  which  to  judge. 

Dr.  LKWKouiTscn  said  that  the  miscibility  of  blown  oils  with  petroleum  dis- 
tUlatee  showed  that,  after  all,  in  some  sense  the  surmise  was  correct  that  tbeE 
oxidized  acids  were  hydroxy  acids,  because  in  that  respect  these  oils  approached 
oil,  and,  id  (act,  were  known,  when  firnt  brought  into  (he  market,  as  "  soluble 
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oastor  oil."  In  regard  to  solability,  they  evidently  took  an  intermediate  poaitioo 
between  castor  oil  aud  the  other  fatty  oils.  That  Russian  petroleum  behaved  som&- 
what  differently  from  American  petroleum  could  only  be  due  to  a  difference  is 
composition.  Whilst  the  American  petroleum  distillates  consisted  chiefly  of  hydro- 
carbons  of  the  paraffin  series,  the  hydrocarbons  of  Russian  petroleum  largely  belonged 
to  the  naphthene  series,  and  must  therefore  exhibit  a  different  solubility.  He  was 
afraid  that  he  had  not  a  very  favourable  opinion  of  the  usefulness  of  the  >' 

teat  and  the  bromine  thermal  test.     It  seemed  to  him  much  better  to  deten 

iodine  value  itself.  The  low  flash-point  of  blown  oil  was  due  to  the  considerable 
amount  of  volatile  acids.     Of  course,  the  acetyl  value,  which  might  be  indi'  ■ 

the  presence  of  oastor  oil,  would  break  down  in  these  cases.     No  doubt  il 
mination  of  the  percentage  of  volatile  aoids  was  a  very  good  test  indeed.     It  waa 
somewhat  puzzling  to  find  such  a  large  amount  of  volatile  or  soluble  fatty  acida  in  s 
product  which  from  its  treatment  would  hardly  be  expected  to  contain  any  volatil^^ 
fatty  acids  at  all. 


< 
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THE  DETECTION  OF  ARTIFICIAL  COLOURING  MATTERS  IN  FREI 

AND  SOUR  MILK. 

By  M.  Wynteb  Blyth,  B.A.,  B.Sc.,  F.I.C. 

{Read  at  the  Meetimj,  March  5,  1902.) 

In  view  of  the  recommendations^  of  the  Departmental  Committee  on  PreservfttE 
and  Colouring  Matters  in  Food.  1901.  we  may  expect  the  addition  of  colon 
matters  to  milk  to  be  at  some  time  or  other  au  offence  under  the  Sale  of  Food 
Drugs  Act.     On  this  account  I  think  a  few  observations  and  experimanta  recenil 
made  by  myself  may  be  of  some  value  to  analysts. 

The  colouring  matters  which  have  been  used  from  time  to  time  in  milk  M« 
numerous,  and  include  annatto,  turmeric,  saffron,  carotin,  caramel  and  coal-bar  dyes. 
but  practically  at  the  present  time  in  this  country  the  only  colouring  matters  used  to 
any  extent  are  annatto  and  coal-tar  dyes.  That  these  latter  are  being  used  won 
and  more  both  in  milk  and  other  articles  of  food  in  place  of  the  iiatural  ooloaring 
matters  is  a  matter  of  common  knowledge,  and  personally  I  found  during  the 
1901  no  less  than  19  per  cent,  of  the  retail  samples  of  milk  submitted  to  ma 
analysis  under  the  Sale  of  Food  and  Drugs  Aot  to  be  coloured  with  coal 

The  coal-tar  dye  used  at  present  is,  as  far  as  my  own  experience  .^  oi 

orange  (salts  of  dimethylamido-azo-bauzene-sclphonic  acid),  or  dyes  very  olotol, 
allied  to  this  body.     Should,  however,  the  addition  of  colouring  mattore  to  niilk 
prohibited,  we  may  expect  the  adulterator,  us  usual,  to  exercise  his  ingenuity  in 
order  if  possible  to  defeat  the  analyst,  and  we  shall  certainly  find  many  other  d 
used.    For  instance,  salts  of  the  aniline  base — amido-a/o-berj;:r      -  •  i-     '  oUowK 
its  dimethyl  derivative  (butter  yellow),  salts  of  amido-fLy.o  K  .  jnic  acdd 

(aoid  yellow),  salts  of  diphenyl-amiue-azo-benzene-sulphotuo   acid  (orange  IV,), 

*  B«conuD«odftlioD  B.-  "Ttut  the  nie  <>(  any  pr««ervBtive  or  c  i 
offgraJ  for  Mkltf  iu  the  Voited  KiugUum  tni  coQ»tituiea  nu  titft^nov  uu(l«r  : 
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all  impart  a  more  or  less  aoitable  oolour  to  milk ;  the  otber  sulphonated  azo  dyes 
are  not  in  a  pure  state  so  suitable  for  colouring  purposes.  Salts  of  dioitro- 
alpba-napbthol  (Martius  yellow),  salts  of  dinitro-ortbo  and  para-cresol  (victoria 
yellow),  and  certain  basic  dyes,  suuh  as  pbospbiae,  migbt  also  be  used,  espc'cially  ibe 
latter  ;  and  if  we  take  into  consideration  mixtures  of  various  colours,  the  number  of 
possible  dyes  becomes  very  large. 

So,  although  the  colouring  matters  used  at  present  are  limited  in  number,  and 
for  the  most  part  easy  of  detection  in  fresh  milk,  I  have,  in  view  of  probable  con- 
tingencies, sought  for  some  general  method  which  shall  cover  as  far  as  possible  these 
future  developments.  In  this  country  the  detection  of  colouring  matters  in  milk  has 
not  received  any  special  attention.  H.  Droop  Richmond  (•'  Dairy  Chemistry, " 
p.  139,  1899)  recommends  the  precipitation  of  the  colouring  matter  and  casein  with 
acetic  acid,  and  subsequent  extraction  of  the  colouring  matter  with  alcohol.  In 
America  A.  E.  Leach  [Joum.  Anwr.  Chtm.  Soc,  1900,  '207)  has  studied  the  subject, 
and  devised  an  excellent  general  method  for  the  detection  of  a  few  colouring  matters 
in  fresh  milk. 

The  detection  of  artiljcial  colouring  matters  in  soar  or  decomposed  milk  has,  as 
far  as  I  know,  not  been  previously  studied. 

The  usual  test  for  coal-tar  dyes  in  milk  is  the  addition  of  hydrochloric  acid  to 
the  milk  iteolf  or  to  the  separated  curd,  when  a  pink  colour  is  obtained  in  the 
presence  of  ^ome  coal-tar  dyes.  This  test  may  fail  for  two  reasons :  (1)  The  milk 
may  not  be  quite  freyh;*  (2)  a  coal-tar  dye  may  be  present  which  does  not  strike  a 
pink  colour  with  hydrochloric  acid. 

The  Action  op  Dbcompobino  Milk  on  Colourino  Mattgbs. 

A.  Coal -Tar  Colours. — If  a  small  quantity  of  an  easily-seen  dye,  such  as 
methylene  blue,  be  added  to  milk,  and  if  the  milk  be  incubated  at  body  temperature 
for  a  few  hours,  or  allowed  to  stand  at  ordinary  temperature  for  some  days,  the  blue 
colour  will  disappear,  leaving  the  milk  quite  white,  If  the  sample  be  now  vigorously  i 
shaken  with  air  the  blue  colour  will  slowly  return.  If,  on  the  other  hand,  the  milk 
be  made  strongly  yellow  with  such  a  dye  as  methyl  orange,  and  incubated  in  the  same 
manner,  the  yellow  colour  disappears,  and  cannot  be  restored  by  i^haking  with  air, 
nor  can  any  pink  colour  he  obtained  on  the  addition  of  hydrochloric  acid.  This 
change  takes  place  with  small  quantities  of  dyes  very  quickly  and  at  very  low 
temperatura  Commercial  samples  of  milk  dyed  with  methyl  orange  may  give  a  pink 
colour  evon  on  the  fourth  day  in  cold  weather,  but  in  summer  they  will,  as  a  rule, 
give  no  reaction  after  standing  twenty-four  hours  in  the  warm  laboratory.  Tim  action 
of  decomposing  milk  on  coal-tar  dyes  i^a  exactly  the  same  as  u  the  action  of  siitc  dust 
and  hydrochloric  acid.    This  may  be  proved  by  the  fact  that  the  same  decomposition 

*  To  thii>  rcu.in,  I  think,  mtut  hv  iitthbiitecl  the  fact  that  no  ooal-tar  dye  waa  fuund  in  any  of  the 
2D(t  Munplc*  examined  in  the  Guverniuviit  Lftborabjry  ai  recurdod  in  the  reptitt  of  ihu  I  >t9partmiintal 
C>itnmitU-tf  on  PrcnervativeA,  etc.,  1901.  The  Committee  evidently  recogoiBcd  the  difhculty  uf  examining 
di?oi^iniH>fing  fwda.  for  tiiey  »tttt«  "  that  the  charactKhiitic  reactiou*  for  the  colouring  affentii  are  freqUbDtljH 
inccrfor«d  vrith  or  ohfoured  by  the  organic  mattor  of  the  food  its«lf,  uvpecially  after  deoompoaitioD  ha« 
nrnirnvnced." 
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or  reduction  produots  may  bo  oxtractod  from  a  dye  incubated  in  milk  as  may  b* 
extracted  from  the  dye  when  reduced  by  zinc  and  hydrochloric  acid,  and  those  djre* 
which  are  reduced  to  colourless  bodies  by  zinc  and  hydrochloric  acid,  and  which  arc 
again  restored  to  the  original  dye  by  oxidation,  are  also  reduced  to  colourless  bodiM 
by  incubation  in  milk  and  again  restored  to  the  original  dye  by  shaking  with  air. 
For  example,  methyl  orange  breaks  up  under  the  action  of  reducing  agents  into 
dimethyl- para-diamido-benzene  and  sulphanilic  acid.  Milk  treated  with  methyl 
orange  and  incubated,  if  rendered  alkaline  and  treated  with  ether,  will  yield  up  to  lite 
ether  para-diamido-ben/.eDe.  Oo  evaporating  the  ether  a  rose-ooloured  ro8tdu«  will 
be  observed,  especially  at  the  edges  of  the  separated  fat.  This  may  be  idenUtied 
para^diamido-benzene  by  shaking  with  10  c.c  of  warm  dJstilled  water,  separa 
the  fat,  and  adding  to  the  aqueous  solution  (1)  2  drops  of  nomial  eulphurio 
(2)  2  drops  of  saturated  sulphuretted  hydrogen  solution,  (3)  *2  drops  of  very  dllai 
ferric  chloride  solution,  and  warming,  when  methylene  blue  will  be  formed, 
operating  as  above,  as  little  as  0*00002  gramme  of  para-dimaido-benzene  may  bs 
detected  in  10  c.c.  of  water,  if  at  the  same  time  a  control-tulie  with  the  reaj^ntu  and 
distilled  water  is  treated  in  the  same  manner.  This  methylene  blue  reaction  \& 
easily  obtained  with  the  residue  obtained  from  sour  milk  when  the  amount 
methyl  orange  added  in  the  first  place  is  large  ;  but  owing  to  the  ease  with 
paro-diamido-bcn/ene  oxidises  during  the  manipulations  necessary  to  isolate  it, 
very  difficult  to  obtain  with  the  residue  from  commercial  milks  which  contain  bet 
I  part  of  colouring  matter  in  from  100,000  to  300,000  parts  of  milk.  The  rose-coloorad 
residue  is,  however,  very  characteristic,  and  may  easily  be  observed,  even  witboai 
separating  the  fat,  in  the  ether  residue  from  50  c.o.  of  commercial  milk  eontAining 
methyl  orange. 

In  the  same  manner  orange  lY.  yields  a  residue  of  impure  paro-amido-diphcny 
amine,  which  with  a  drop  of  ferric  chloride  gives  an  intense  blue-green  colour  cha 
to  scarlet  by  strong  sulphuric  acid.  Other  dyes  yield  residaes  whioh  aro  eit! 
coloured  or  become  so  on  standing  for  a  little  time  exposed  to  the  air.  A  (e 
examples  of  the  nature  of  the  decomposition  and  reduction  products  of  different  dy 
are  given  in  the  table  at  the  end  of  this  paper,  but  the  important  point  is,  not  t1 
absolute  recognition  of  the  decomposition  product  of  any  dye,  but  the  fact  that  i 
which  has  never  contained  a  coal-tar  dye  does  not  become  coloured  on  shaking  wi 
air,  and  yields  from  the  ether  extract  no  coloured  residue  or  any  product  which  gi 
any  colour  reactions  with  such  reagents  as  ferric  chloride  or  strong  mineral  acido. 

fi.  Other  Colouriuff  Matters. — Annatto,  lurmuric.  s&Qron.  carotin,  and  c«ram«l 
are  not  reduced  to  colourless  bodies  by  decomposing  milk  (except  pcrhupri  after  a  voi> 
long  time)*  ^^M 

Thb  Gknkhai.  Kxamtmatiok  of  Milk  fob  Coloubxso  M.\ttbju         ^^M 

The  colour  of  the  milk  should  be  carefully  noted,  as  some  dv  '         '"^ 

yellow  and  acid  yellow,  impart  a  faint  pink  colour  to  the  curd  of  ^  _    .j 

yellow,  on  the  other  hand,  rises  with  the  fat,  which  it  at  hrat  colours  yellow,  \nm 
afterwards  becomes  colourless;  annatto  imparts  a  characteristic  >-  '  ''1 

and,  like  saffron  and  turmeric,  does  not  become  colourless  in  d  t    J 
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carauael  colours  both  the  curd  and  the  whey.  If  it  be  desired  to  make  a  oompariBon 
between  the  milk  when  freab  and  after  partial  decomposition,  two  portions  should  be 
incubated,  one  containing  sufficient  formalin  to  prevent  any  decomposition. 

The  following  general  method  will  be  found  most  convenient :  Take  50  c.c.  or 
more  of  the  milk  (as  much  as  can  be  spared  if  reduction  products  are  specially  looked 
for)  and  render  it  just  alkaline  to  delicate  litmus  paper,  evaporate  to  a  paste,  and 
thoroughly  extract  the  fat  with  ether.  Although  turmeric,  EUinatto,  and  auch  dyes  as 
aniline  yellow  are  all  somewhat  solublo  in  ether  from  an  alkaline  solution,  yet  in  the 
presence  of  casein  such  small  quantities  are  dissolved  that  they  may  be  disregarded. 
(Phosphine  is  much  more  soluble  in  ether^  and  should  be  looked  for  both  in  the 
ether  and  alcohol  extract.)  Evaporate  the  ethereal  solucion  to  dryness,  shake  up  the 
fat  with  a  smaJl  quantity  of  hot  distilled  water  iu  a  small  separating  funnel,  separate 
the  water  from  the  fat,  and  evaporate  to  dryness  on  the  water-bath  in  a  small  flat 
porcelain  dish  ;  carefully  note  the  colour  of  the  residue  (see  Table).  Pure  milk  will 
give  no  coloured  residue.  Next,  thoroughly  exhaust  the  fat-free  milk  residue  with 
absolute  alcohol,  pass  the  alcohol  extract  through  a  small  tilter,  and  evaporate  to 
dryness  in  three  or  four  small  flat  porcelain  dishes  ;  if  unreduced  artificial  colouring 
matter  be  present  the  residue  will  be  coloured  orange,  yellow,  or  brown.  Wash  one 
of  the  residues  into  a  test-tube  with  a  small  quantity  of  water  made  acid  with 
sulphuric  acid,  the  sulphonated  azo  dyes  will  be  at  once  indicated  by  the  colour  of 
the  solution  ;  shake  the  solution  with  ether,  this  will  divide  the  colouring  matters 
into  two  groups,  as  in  the  table :  the  natural  colouring  matters  and  the  non- 
enlphonated  acid  coal-tar  dyes— r.c,  the  dyes  precipitated  by  Weingiirtner's  tannin 
reagent — being  soluble  iu  ether,  while  the  basic  dyes  and  the  sulphonated  dyes  are 
insoluble  in  ether.  The  ordinary  tests  may  thou  bo  applied  to  the  remaining  portions 
of  the  dyes.  For  the  sake  of  completeness  I  append  to  the  table  some  confirmatory 
tests  for  the  colouring  matters  most  likely  to  be  met  with  at  present  in  commercial 
iplea  of  milk  : 

A.  Alcohol  Extract,  Coloubkd  Orange,  Yellow,  or  Brown. 
Take  up  a  Portion  of  the  Besidiie  with  Dilute  Sulphmic  Acid  and  shake  with  Ether, 


7*HE  ETHKB  DiaSOLVKS  sous  OP  THK  COLOVUHG 

Mattsk. 


TBM  BtHXB  D08H  HOT  DnSOLVB  THB  CoLOimXKO 

Mattbr. 


N<>n-8Tilpboniit»i  Add 

CVwl-tar  Colounj, 

Huuh  M»  : 

Aniline  yellow 
Butter  yellow 
Victoria  yellow 
Martius  yellow 


Bute  Ooaltau-  Colour*, 

such  M  : 


Siilpbooaicd  Co«l-Ur 
Coloure,  inch  an : 


Phosphine 


Acid  yellow 
Methyl  orange 
Orange  IV. 


150 


THE  ANALYST. 


B.  Water  Extract  from  the  Fat. 
Note  the  Colour  and  apply  varioiM  Reagents  to  the  Dry  Residue, 


Colour  of 
Boaidue. 


Probable 
Original 

Colouring 
Matter. 


Add  a  Drop 
to  Ferric 
Chloride. 


To  the 

Ferric 

Chloride 

add  Strong 

HjSO^. 


Other  Reactions. 


Brown 


Acid 
yellow 


Dark 
green 


Yellow, 
green  on 
dilation 


Brown 


Brown 


Batter 
yellow 


Dark  blue- 
green 


Yellow,        To  a  slightly  acid  solution  of  the 
green  on       colouring  matter  add  a  few  drcms 
dilution   ]     of    HoS    solution,     then     feme 
chloride,  heat — magenta  colour. 


Aniline 
yellow 


Yellow 


YeUow 


Strong    H2SO4,    or    HCl,    gives    ft 
delicate  violet 


Yellow 


Martius 
yellow 


YeUow 


Victoria 
yellow 


Bed 


Yellow 


Strong  HGl  gives  a  beautiful  rose 
red  colour 


Bed 


YeUow 


Same  as  Martius  yellow 


Bosered 


Methyl 


Fugative 


Yellow 


orange     :    scarlet 


Treat  as   with    batter   yellow,  the 
solution  becomes  a  beautiful  blue. 


Brown-red  I  Orange 
IV. 


Green 


Scarlet, 
ffreen  on 
dilution 


Treat  as  butter  yellow,  the  solution 
becomes  dirty  violet 


Yellow 


Unreduced  dyes,  soluble  in  ether 
from  alkaline  solution 


CONFIRMATOKY    TesTS    FOR   THE    MORE    COMMONLY    USED   COLOURING    MATTERS. 

Annatto. — (1)  Take  up  the  yellow  alcohol  residue  with  weak  sodium  hydroxide 
solution,  dry  a  few  drops  on  filter-paper.  An  orange  spot  changed  to  pink  by  stannous 
chloride  solution  indicates  annatto.  (2)  Dissolve  the  yellow  alcohol  residue  in  a  little 
water,  add  a  little  alcohol  and  a  few  drops  of  ammonia.  Introduce  a  bundle  of  white 
cotton  fibres  and  evaporate  the  liquid  nearly  to  dryness  on  the  water-bath  ;  wash  the 
fibre,  which  will  be  yellow,  and  then  immerse  it  in  citric  acid  solution,  when  it  will 
become  pink.  This  excellent  test  is  due  to  A.  Leys,  who,  however,  isolates  his 
annatto  in  a  dififerent  manner.  (3)  A  convenient  method  for  dealing  with  a  large 
number  of  samples  is  that  proposed  by  Leffmann  and  Beam  (*' Select  Methods  of 
Food  Analysis,"  p.  217,  1901).  The  milk  is  rendered  alkaline  by  acid  Bodium 
carbonate,  and  a  slip  of  filter-paper  allowed  to  soak  in  it  all  night  Annatto  oaoses  a 
reddish-yellow  stain  on  the  paper. 
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Turtnerie. — The  U8tial  test  with  boric  acid  is  sufficient. 

Caramel. — This  is  one  of  the  most  difficult  of  all  colouring  matters  to  detect  in 
Btnall  quantities  in  milk.  'Whether  it  is  used  in  this  country  is  doubtful ;  it  is,  how- 
ever, used  in  America  to  some  extent  (A.  E.  Leach,  Thirtieth  and  Thirty-first  Annual 
Reports,  State  Board  of  Health  of  Massachusetts).  The  following  moditication  of  tlie 
teat  proposed  by  A.  E.  Leach  {Jouj-ii.  Amcr  Chtm.  Soc,  xx.,  207)  I  have  found  to 
give  the  best  results.  It  is  useless  to  use  any  evaporation  process,  as  even  with 
great  care  some  caramel  may  be  formed  from  the  milk-sugar.  Obtain  a  milk  known 
to  be  free  from  caramel  as  a  control.  Take  oO  c.c.  of  the  suspected  milk  and  the 
same  quantity  of  the  control,  coagulate  each  by  the  addition  of  acetic  acid,  strain  ofT 
ihe  whey  from  the  curd  by  means  of  pieces  of  fine  muslin  ;  carefully  compare  the 
colours  of  the  whey  from  both  samples.  Place  the  curds  in  two  white  porcelain 
basins  and  just  cover  them  with  strong  hydrochloric  acid.  Compare  the  colours  after 
they  have  stood  several  hours  ;  caramel  will  be  indicated  by  a  brownish  violet  colour, 
but  the  pure  curd  will  also  develop  a  Mmilar  colour  after  standing  for  a  long  time,  so 
that  great  care  must  be  exercised  in  comiDg  to  a  conclusion.  The  use  of  the  control 
milk  greatly  increases  the  delicacy  of  the  test. 

Sulphojxated  Aso  Dyes. --These  all  strike  characteristic  colours  with  strong  acids  ; 
their  presence  may  be  confirmed  by  allowing  the  milk  to  go  sour  and  extracting  the 
decomposition  products,  or,  better,  by  reducing  the  extracted  dye  by  zinc  and 
hydrochloric  acid,  making  alkaline  with  ammonia,  extracting  the  ammoniacal  solution 
with  ether,  and  examining  the  ether  extract. 

Note.  -  Since  reading  the  foregoing'  paper  I  have  fully  examined  a  number  of  milks 
for  colouring  matters.   The  following  results  were  obtained  during  the  month  of  March: 


Tot»l 
KxAtnined. 

CoLorBBri. 

1 
Not 

Coal-tor 
only. 

Annatto 
only. 

AnnaUo  atid 

Gtmlt&r 

Coloured. 

A.  Retail  town  samples 

50 

9 

14 

6 

31 

B.   Wholesale  farmers' 
samples 

29 

:^one 

None 

None 

29       ^ 

These  samples  being  few  in  number  and  representing  only  one  month,  ara,. 
nevertheless,  interesting,  in  that  they  show  the  enormous  dilTerence  between  the  town^ 
and  farmers'  samplea  These  observations  are  being  extended  so  as  to  cover  the 
whole  year. 

Discussion. 

Dr.  BiD&AL  thought  that  probably  the  reducing  action  to  which  the  author  had 
referred  was  due  to  micro-organisms.  Dr.  Pakes  had  pointed  out  about  two  years 
previously  that  organisms  of  the  coii  group  produced  hydrogen,  and,  if  the  reducing 
AOtioD  was  attributable  to  organisms  of  the  coli  group,  the  occurrence  of  the  bleaching 
eS^t  also  indicated  the  presence  of  an  organism  which  ought  not  to  be  present  in 
a  milk  supply.    In  regard  to  the  possible  eilect  on  health  of  the  coal-tar  colours 
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mentioned,  it  seemed  reasonable  to  look  upon  them  as  certainly  less  injurious 
some  presorvatives  were.     They  were  present  in  very  stuall  quantities  ouiy,  and  61 
pbosphine,  which  many  people  believed  to  be  very  poisonous,  had  been  abowix,  isl 
.some  experiments  conduoted  by  Professor  Ray  liankester  aud  himself,  to  be  capable 
of  being  added  to  the  food  of  small  animals  in  considerable  quantities  aud  for  uon- 
siderable  periods  of  time  without  producing  any  injurious  effect. 

Mr.  KicHMONu  said  that  the  original  object  of  adding  colouring  matters  to 
vas  to  preserve  a  continuity  of  colour  between  the  milk  produced  from  grass  m  Chfll 
spring  and  summer  and  that  produced  from  artiticial  food  in  the  winter.      Dd*-J 
fortunately,  however,  the  practice  had  developed  of  preserving,  not  only  oontinbity 
of  colour  in  milk  all  the  year  round,  but  coutinuity  between   milk  and  skim  milk.      , 
Certainly  in  a  large  number  of  commercial  milks  the  colouring  was  compUiely  over-^, 
done,  and,  to  one  accustomed  to  the  appearance  of  milk  without  added  colouring  matter,^ 
a  true  e£f6ct  was  not  obtaiaed.     A  very  simple  test  for  added  colouring  matter  vrms  to 
let  the  milk  stand.     In  the  case  of  geuuiue  high-coloured  milk  the  bulk  of  the  coloor 
rose   with    the   cream  and  the  skim  milk   remained   white,  whereas   with  artifioial 
colouring  matter  the  bulk  of  the  colouring  matter  would  remain  in  the  skim  intlk 
unless  the  dye  happened,  as  might  occasionally  be  the  ease,  to  be  one  that  was  prac 
tically  insoluble  in  water  —such,  for  instance,  as  the  dye  of  which  methyl  orange 
the  sulpbonated  derivative. 

Dr.  J.  M.  FL   MuNuo  inquired  whether  the  author  had  tried  the   experiraeit 
of  keeping  a  sample  of  sterilized   milk  at  the  incubating  temperature,  and  if    so, 
whether  decolorization  had  been  observed  to  take  place,  and  whether  decolorUatioafl 
took  place  after  the  addition  of  formalin.     Fie  would  also  like  to  hear  whether  the 
author  could  give  any  information   a^  to  the  proportion   which   the   milk   satuplea 
coloured  with  coal-tar  dyes  bore  to  those  coloured  with  annatto.    It  would  naturall; 
be  imagined  that  annatto  would  be  more  largely  used  in  the  conntry,  and  ooal-ta 
colours  in  and  around  London.    He  would  like  to  hear  what  the  author  considerad 
to  be  the  easiest  test  for  annatto.     The  simple  test  mentioned  by  Mr.  Bichmond  was, 
of  course,  only  applicable  to  whole  milk,  and  not  to  separated  milk. 

Dr.  ScHiDKowiTz  said  that  caramel,  although  not  an  injurious  suhstauce,  some- 
times  had  to  be  tested  for — in  spirits,  for  instance,  when  it  was  desired  to  ascertain 
whether  a  spirit  was  cask-coloured  or  coloured  with  caramel.    The  method  generally 
recommended  was  that  of  Amthor,  but  his  own  experience  with  that  test  was  by  ix> 
means  satisfactory.     In  the  case  of  spirits  that  certainly  were  not  coloured  witlij 
caramel,  he  had  obtained  the  precipitate  with  paraldehyde  which  Amthor  described 
while,  on  the  other  hand,  a  plain  spirit,  which  he  had  coloured  with  caramel  nieAc 
himself,  yielded  no  precipitate  whatever.    There  existed  also  an  idea,  which,  h 
was  fallacious,  that  while  naturally  coloured  spirit  was  decoloH/ed  on  the  i 
of  lead  acetate  or  albumin,  oaramel-coloured  spirit  was  not  decolorixod.     In  nei 
case  was  the  deoolori/ation  perfect,  although  it  was  somewhat  more  marked  in 
^^aae  of  the  cask-coloured  spirit. 

Mr.  W\'NTRR  BfATn  said  that  he  believed  he  was  correct  In  stating  that  a  pam| 
culture  of  the  typhoid  organism  in  litmus  niilk  did  not  decolori.  '  i  tmu*,  so  that 
it  would  appear  scarcely  possible,  from  the  fact  that  no  deool  <  occurrod,  tc 
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draw  a  safe  coDclusion  that  objectionable  organisme  were  absent.  He  had  found  that 
if  a  poisonous  colour,  such  as  Martius'a  yellow,  were  added  to  milk,  the  poisonous 
colour  acted  as  a  preservative — an  interesting  fact  which  might  possibly  afford  a 
means  of  detecting  poisonous  colouring  matters.  It  would  be  interesting  to  seo 
if  phosphine  acted  as  a  preservative  in  that  way.  He  was  somewhat  doubtful 
whether  the  simple  test  mentioned  by  Mr.  Richmond  would  apply  to  small  quantities 
>of  methyl  orange.  His  experience  was  that  methyl  orange  decomposed  very  quickly, 
and  probably,  on  a  warm  day,  by  the  time  the  oream  had  risen  properly  there  would 
be  very  little  methyl  orange  left.  He  had  found  that  butter-yellow  rose  and  coloured 
the  cream,  but  he  believed  that  this  colour  was  not  used  very  largely,  owing  to  its 
insolubility  in  water.  He  did  not  think  that  sterilized  milk  had  any  action  on  arti- 
ficial colouring  matters.  He  had  kept  litmus — which  decolorized  very  rapidly  in 
decomposing  milk — for  several  months  in  sterilized  milk  without  any  decolorization  ; 
and  the  same  would  be  the  case,  of  course,  if  formalin  had  been  previously  added  to 
the  milk.  He  thought  that  probably  the  reducing  action  was  due  to  the  evolution  of 
hydrogen  by  micro-organisms,  as  Dr.  Ridoal  had  suggested.  The  effect  was  just  the 
same  as  that  of  treatment  with  zinc  and  hydrochloric  acid.  It  did  not  occur  in  the 
presence  of  formalin.  He  could  not  give  any  precise  information  as  to  the  proportion 
of  milk  samples  containing  annatto  (see  note),  but  he  thought  it  possible  that 
annatto  was  used  to  a  considerable  extent  by  country  milkmen.  Out  of  two  hundred 
samples  taken  at  railway-stations,  as  the  milk  arrived  from  the  farmers,  only  one 
was  found  to  contain  coal-tar  colouring  matter.  The  19  per  cent,  referred  to  repre- 
sented town  samples  only.  The  easiest  test  for  annatto  was  the  one  proposed  by 
Ije&iann  and  Beam,  and  consisted  in  soaking  a  piece  of  filter  paper  in  the  milk  made 
alkaline  with  sodium  carbonate,  when,  if  annatto  was  present,  a  brown  colour  was 
obtained  ou  the  filter  paper  after  twenty-four  hours. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 

FOODS  AND    DRUGS  ANALYSIS. 
The  Detection  of  Spent  Tea-leaves  by  the  Sublimation  Test.     A.  Nestlor. 

{JCeit.  fiir  Untcrsuch.  lier  Nahr.  und  Gcnusumittci,  1902,  v.,  24o-2-47.) — For  the  detec- 
tion of  extracted  tea-leaves  the  author  has  fouud  the  subhmation  test  (see  Analyst, 
A.  Wynter  Blyth,  ii.,  39)  to  be  very  useful.  He  has  also  met  with  a  sample  of  tea 
containing  spent  leaves  which  had  been  re-rolled  and  stiffened  by  means  of  starch 
paste.  As  regards  the  delicacy  of  the  teat,  it  was  found  that  a  small  piece  of 
tea-leaf,  weighing  00011  gramme,  gave  distinct  theine  crystals  after  ten  minutes' 
heating.  W,  P.  S. 


The  Analysis  of  Meat  Extracts  and  Vegetable  Extracts.     K.  Mtcko.    {ZtiL 
\jilT  UnUinHdu  dcr  Nahr.  and  GenuaavUtUl,  1902.  v.,  193-210.;— In  this  paper  are 
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given  analyfies  of  various  meat  and  vegetable  extracts.  The  methods  employed  v 
those  usually  used  for  the  separation  of  the  diU'ereut  oonstituenls  of  these  artiM 
The  author  also  describes  methods  for  the  estimation  of  the  creatine  and  creatinin 
and  of  the  xanthine  bases  in  the  extracts. 

Estimation  oj  Creatine. — Five  to  20  grammes  of  the  extract  are  dissolved  ia 
mixture  of  100  c.c.  of  water  and  10  c.c.  of  dilute  sulphuric  acid  (1:3)  and  b< 
under  a  reflux  condenser  for  three  hours.     After  neutralizing  the  liquid  with  sodionk 
hydroxide  solution,  the  xanthine  bases  are  precipitated  with  acid  sodium  sulphite 
copper  sulphate,  and  filtered  off.     The  filtrate  is  treated  with  sulphuretted  hydrogen 
after  the  addition  of  a  little  more  dilute  sulphuric  acid  the  copper  snlphide  is  filter 
off,  and  the  filtrate  evaporated  to  a  syrupy  cousistenoy.     The  residue  is  washed  in 
a  flask  with  boiling  alcohol,  and  heated  for  some  time  under  a  redox  condenser  an 
the  creatinine  has  passed  into  solution.    The  alcoholic  solution  is  then  neutrall 
with  alcoholic  soda  solution,  and  made  just  acid  with  a  drop  of  dilute  sulphuric  acid. 
After  standing  some  hours  in  the  cold,  the  clear  liquid  is  poured  off  and  the  residue 
once  more  extracted  with  boiling  alcohol.     The  alcoholic  liquids  are  evaporated,  and 
the  residue   is  again  boiled  out  with  alcohol,  cooled  and  filtered.     The  solution 
thua  obtained  is  evaporated  down  to  about  300  cc,  cooled,  and  made  feebly  alkalini 
with  alcoholic  soda  solution.    The  small  precipitate  which  forms  is  filtered  otJ,  thi 
filtrate  is  gently  warmed  on  the  water-bath,  and  O'd  c.c.  of  a  concentrated  alcoholi 
solution  of  zinc  chloride  is  added.     The  solution  is  allowed  to  cooI»  and  the  b 
amount  of  creatinine-zinc  chloride  which  forms  ia  filtered  oti      On  reduoiog  tb 
filtrate  to  30  to  50  c.c.  by  evaporation,  the  remainder  of  the  oreatinine-7.inc  chlorid 
is  deposited.      The  nitrogen  in  the  precipitates  is  then   estimated   by  Kjeldabl's-^ 
process.     Liebig's  extract  was  found  to  contam  approximately  6  per  cent,  of  c 
by  this  method, 

Eatirtuition  of  Nitrogen  occurrinrj  iis  Xanthine  Z^dse*.— Ten  grammes  of  the  ex 
are  dissolved  in  100  to  *200  c.c.  of  water,  and  heated  to  boiling.  Thirty  to  40  c.c 
of  saturated  acid  sodium  sulphite  solution  and  a  13  per  cent,  solutioa  o!  oop 
sulphate  are  added,  the  solution  is  boiled  for  one  minute,  and  allowed  to  stand  over- 
night. The  precipitate  is  then  filtered  off,  washed  with  previously  boiled  cold  water, 
and  is  placed,  together  with  the  filter-paper,  in  a  flask,  in  which  it  is  boiled,  after  th 
addition  of  a  Uttle  water  acidified  with  hydrochloric  acid.  When  the  paper 
broken  up,  the  copper  is  precipitated  as  sulphide,  and  removed  by  filtration.  The 
cold  filtrate  is  precipitated  with  silver  nitrate  solution,  after  first  adding  atnmoaia  fo 
sufficient  quantity  to  dissolve  the  silver  chloride  which  forms,  and  allowed  to  stand 
overnight.  The  precipitate  is  now  filtered  ofT,  washed  with  dilute  ammonia,  tbee 
with  water,  and  brought  into  a  tlask,  where,  after  acidifying  with  hydrochloric  aiu 
tho  silver  is  precipitated  as  sulphide.  The  filtrate  from  the  silver  sulphide 
evaporated  down  and  reprecipitated  with  ammonia  and  silver  nitrate.  This  p 
cipitate  is  washed  with  very  dilute  ammonia,  then  completely  with  water,  and  fioally 
with  alcohol.     The  nitrogen  it  contains  is  estitnated  by  Kjeldahl's  method. 

The  filtrate  from  the  copper  acid  sulphite  precipitate  still  contains  some  xanthio 
bases.  To  estimate  these  tho  copper  is  removed  as  sulphide  ;  the  tiltrato  from  tfa 
copper  sulphide  is  evaporated,  precipitated  with  ammonia,  and  the  small  precipi 
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of  phospbatoB  which  forme  on  standing  is  filtered  off.  The  filtrate  is  then  treated 
with  ammonia  and  silver  nitrate*  as  above.  The  amount  of  nitrogen  found  is  added 
to  the  first  quantity.  Liebig's  extract  was  found  to  coniaia  004H  per  cent, 
(averaige)  of  nitragen  as  xanthine  bases,  "  Sitogeu  "  (yeast  extract)  0037  percent.  The 
author  has  not  yet  determined  whether  the  nitrogen  in  the  silver  precipitate  exists 
solely  as  xanthine  bases,  nor  whether  the  latter  are  identical  in  meat  and  vegetable 
extracts.  W.  P.  S. 


Apparatus  and  Method  for  Determining  the  Quality  of  Gluton.  Lieber- 
mann.  (Ztii.  fiir  Untersuch.fier  Nahr.  umf  Genussmittel,  1001,  iv.,  i009.10l(i.)-The 
quantity  of  gluten  in  wheat;  does  not  metisure  its  suitability  for  baking  purposes.  A 
wheat  poor  in  gluten  may  yield  better  bread  than  does  a  wheat  containing  a  larger 
quantity.    The  author,  therefore,  determines  the  volume  to  which  the  gluten  will 


swell  when  heated,  and  from  this  calculates  the  value  of  the  gluten.  The  method  is 
as  follows  ;  '20  grammes  of  dour  and  10  c.c.  of  saturated  gypsum  water  are  wel 
kneaded  together  into  a  cake,  which  is  allowed  to  stand  fifteen  minutes.  The 
cake  is  then  washed  and  kucaded  by  tlie  fingers  under  a  stream  of  gypsum  water 
until  the  wash  water  is  clear.  The  ball  of  gluten  is  now  placed  in  a  basin  of  water 
for  fifteen  minutes,  and  is  pressed  into  the  small  vessel  A,  4  centimetres  in  diameter 
and  1-5  centimetres  high.  The  apparatus  for  heating  this  vessel  containing  the 
gluten  is  shown  in  the  accompanying  drawing.  The  vessel  is  placed  in  the  hinged' 
spherical  brass  ball,  B,  which  is  perforated  with  small  holes,  and  is  lowered  into  tha 
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oil-bath,  Cr,  which  has  been  previously  heated  to  a  temperature  of  170°  C.  As  soon 
as  all  air  and  steam  have  been  driven  off  the  level  of  the  oil  is  read  on  the  scale,  fi. 
The  gluten  is  heated  for  fifteen  minutes,  being  kept  at  a  constant  temperature  by  the 
thermostat,  D,  the  level  of  the  oil  is  again  taken,  and  the  sample  is  then  withdrawn 
from  the  bath,  allowing  it  to  drain  for  a  short  time  into  the  bath.  Knowing  the  radius 
of  the  bath,  the  volume  of  the  cooked  gluten  may  be  calculated.  A  simpler  means  of 
determining  its  volume  is  to  measure  the  amount  of  alcohol  the  ball  of  gluten  will 
displace  in  the  apparatus  J.  Good  gluten  takes  up  an  almost  spherical  shape  on 
heating  as  above,  whilst  bad  samples  are  not  so  regular  in  shape,  and  have  a  much 
smaller  volume.  The  following  examples  will  show  the  working  of  the  method.  It 
should  be  mentioned  that,  when  the  flour  yields  more  than  40  per  cent,  of  moist 
gluten,  10  grammes  of  the  flour  must  be  taken  instead  of  20  grammes. 


B. 


Quantity  of  Hour  taken 

Nitrogen 

Moist  gluten    ... 

Volume  of  heated  gluten 


20  grs.  20  grs.  '     20  grs.  20  grs. 

2-10;''           2-22%  1-61%           1-47% 

31'6%"  36-2%  24-6%  22'3% 

135  c.c.  120  c.c.  76  c.c.  32  c.c. 


An  arbitrary  valuation  is  made  by  assuming  that  in  a  good  flour  the  gluten  cake 
expands  to  a  volume  of  348  c.c.     Hence  this  value  may  be  found  by  the  formula 

V  =  ,  in  which  V  =  value  and  K  =  volume  of  cake  after  expansion. 

W.  P.  S. 


Recognition  of  Pasteurized  Beer.  A.  Bau.  (Wochenschr,  Brauereit  1903, 
xix.,  44.) — The  author  has  already  shown  that  all  beers  contain  invertase,  an  enzyme 
which  is  rendered  inactive  by  heat,  and  weakened,  though  not  destroyed,  by  a 
temperature  of  from  50"  to  57*5''  C.  In  order  to  employ  this  enzyme  as  a  test  for 
pasteurization,  two  quantities  of  20  c.c.  each  of  the  beer  are  taken ;  one  is  boiled, 
the  other  not.  To  each  are  added  20  c.c.  of  a  20  per  cent,  solution  of  sugar,  the 
flasks  are  set  aside  at  atmospheric  temperatures  for  twenty-four  hours,  treated  with 
0*5  c.c.  of  lead  acetate,  diluted  to  50  c.c.  with  water,  filtered,  and  polarized.  If  there 
is  a  noteworthy  difference  between  the  optical  activity  of  the  two  liquids,  the  beer 
was  not  pasteurized ;  but  if  they  arc  alike,  or  nearly  so,  the  beer  had  certainly  been 
pasteurized,  and  at  a  temperature,  probably,  exceeding  57'^  C.  F.  H.  L. 

The  Detection  of  Horseflesh  in  other  Meats.  A.  Hasterlik.  (Zeit  fur 
Untcrsuch.  der  Nahn  und  (fenusamitiel,  1902,  v.,  156-158.) — The  author  records  two 
cases  in  which  he  has  recently  detected  horseflesh  in  preserved  meat  (corned  beef), 
the  seller  being  convicted  after  admitting  the  admixture.  The  method  employed 
was  that  in  which  the  iodine  number  of  the  intra-muscular  fat  is  determined  (eee 
Analyst,  xxii.,  104).  The  first  sample  (called  pickled  beef)  gave  iodine  nambeniof 
72-7  and  72*3,  whilst  the  second  (boiled  beef)  gave  7B-9  and  78'5  in  two  detennina- 
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tions.    A  sample  of  genuine  pickled  beef  gave  iodine  numbers  of  5C'0  and  55'4.    Two 
other  boiled  beefs — one  lean  and  the  other  (at— gave  577  and  43'6  respectively. 

A.  Schuster  has  cotnmuaicated  to  the  author  the  iodine  numbers  of  the  intra- 
muscular fat  of  various  samples  of  beef— roast  beef,  fillet,  etc.  The  determinations 
— twenty-nine  in  all— gave  results  from  41'9  to  540.  the  average  being  47*5.  It  was 
foand  that  pickled  beef  gave  a  similar  ring  colouration  with  iodine  (test  for  glycogen) 
as  did  pickled  horse-flesh.  W.  P,  S. 


The  Applicaiion  of  Serum  Diagnosis  to  the  Examination  of  Food.  G.  v. 
Kigler.  (Oesfifrr.  Chcm.  Zeit.,  1902,  v.,  !:»7-100.)— In  \^^i^  Bordet  discovered  that  on 
injecting  cows'  milk  into  rabbits  the  serum  from  the  animals  thus  treated  gave  a 
precipitate  of  casein  when  subsequently  introduced  into  cows'  milk.  This  discovery 
was  supplemented  by  Wassermauu,  who,  in  l*JOO.  found  that  it  was  possible  in  this 
way  to  distinguish  between  the  milk  of  cows  and  of  goats  ;  and  he  suggested  the  use 
of  these  precipitating  agents  formed  in  the  sera  of  animals  {pYectpklinea)  as  a  general 
means  of  distinguishing  between  diHereut  proteids. 

Subsequently,  in  conjunction  with  Fisch,  he  demonstrated  that  each  species  of 
animal  possessed  a  specitic  milk  capable  of  recognition  by  this  test,  the  precipitate 
being  obtained  eitbor  with  the  whole  milk  or  with  that  greatly  diluted. 

It  was  next  shown  by  the  experiments  of  Stern,  Mertens,  and  others,  that  the 
serum  of  rabbits  into  which  human  serum,  albuminous  urine,  pleuritic  exudations, 
etc.,  had  been  injected  was  only  capable  of  giving  precipitates  with  those  respective 
liquids.  j 

Then  Schiitze  applied  the  test  to  an  extract  of  human  muscle,  and  to  vegetable' 
extracts  containing  proteids,  and  suggested  the  application  of  the  method  to  the 
examination  of  artificial  food  preparations. 

Starting  with  this  idea,  the  author  has  made  experiments  to  determine  whether 
the  specific  serum  reaction  could  be  used  as  a  means  of  distinguishing  between  the 
oooked  and  uncooked  flesh  of  different  species  of  animals. 

A  '20  per  cent,  aqueous  extract  was  prepared  from  the  flesh  of  seven  diSerent 
kinds  of  animals,  and  from  5  to  10  c.o.  of  these  extracts  were  injected  beneath  the 
akin  of  rabbits  at  intervals  of  three  days.  After  a  month  the  animals  were  killed, 
and  the  serum  of  the  blood  separated  by  centrifugal  force. 

In  each  ctxse  the  supposed  specific  sera  were  mixed  with  clear,  Altered  aqu©ou»J 
extracts  of  the  flesh  of  the  respective  animals  in  the  proportion  of  1  to  0.  the  tubes 
kept  at  a  temperature  of  37^  C,  and  examined  after  one,  two,  and  throe  houra 

It  was  found  that  the  sera  only  gave  a  turbidity  or  precipitate  with  their  corre- 
sponding extracts.  Thus  the  serum,  from  the  rabbit  treated  with  the  extract  of 
horseflesh  only  gave  a  reaction  with  that  extract,  and  not  with  that  of  venison,  beef, 
pork,  etc.  Similarly,  the  serum  from  a  rabbit  treated  with  an  extract  of  rabbits' 
flosb  reacted  with  extracts  of  rabbits'  flesh,  but  not  with  extracts  of  the  flesh  of  cats, 
hares,  or  other  animals,  and  so  on. 

In  the  caso  of  mixtures,  the  sera  only  reacted  with  the  extracts  of  the  flesh 

it  treated  Jsiti^^jj^aot  from  a  mixture  of 


158 


THE  ANALYST. 


flesh  of  a  hare,  calf,  deer,  and  pig,  yielded  a  sernm  giving  a  reaction  with  the  extracti 
of  the  flesh  of  each  of  those  anirnala,  but  with  none  of  the  others.     In  like  mann 
a  serum  obtained  by  injection  of  an  extract  of  a  sausage  composed  of  veal  and  po 
only  gave  a  turbidity  with  extracts  of  the  flesh  of  calves,  or  cows,  aod  piga^     Th 
was  no  distinction  betweou  the  Hesh  of  the  cow  and  of  the  calL     The  reactions  w«»f«^ 
obtained  as  readily  with  e:stract8  of  boiled  or  roast  flesh  as  with  those  from  raw 
flesh. 

A  series  of  blank  experiments  with  the  normal  sera  of  the  rabbit,  cow,  and  pi^ 
gave  negative  results  with  the  extracts  of  all  the  difTerent  kinds  of  fleah. 

The  author  also  made  experiments  to  determine  whether  the  method  would  bf 
applicable  to  the  detection  of  different  kinds  of  ^sugar  in  honey.  It  was  found,  hov 
ever,  that  only  honey  gave  any  reaction. 

E.  Ruppin  (Zeit.  fur  Uiftersuch.  dcr  Niihr.  uud  GenuMmitcl,v\i\.,  35*))  has  apph 
the  above  process  successfully  Co  the  detection  of  horseflesh  mixed  with  other  fleth. 
He  found  that  the  flesh  extract  used  for  control  purposes,  if  acid,  gave  a  spontaneous 
precipitate  under  the  conditions  of  the  experiment.  To  avoid  this,  the  author  trrat- 
the  extract  with  sodium  hydroxide  solution  until  it  no  longer  reddens  sensitive  1 1  .i. 
htmus  paper,  and  also  adds  to  the  diluted  extract  (1  :  25)  a  single  drop  of  1  per  ce 
solution  of  anhydrous  sodium  carbonate.  Flesh  extracts  so  treated  gave  no 
cipitate  with  the  aerum  of  untreated  rabbits  after  remaining  for  several  hours  in 
incubation  chamber  kept  at  a  temperature  of  37"  C.  The  author  found  that  the  p 
servativea  potassium  nitrate,  sodium  sulphite,  salicylic  acid,  boric  acid,  or  amoki 
the  meat,  were  without  influence  on  the  reaction.  A  mixture  of  minced  beef  wi 
5  aud  2  per  cent,  of  horseflesh  gave  the  reaction  distinctly.  The  process  wa«  tried 
on  various  sausages :  a  reaction  was  invariably  obtained  with  these  when  uncooked, 
slight  cooking  materially  lessened  it,  and  prolonged  cooking  entirely  destroyed  it 

C.  A.  M. 


i 
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The  Alleged  FoisonouB  Properties  of  *'  MandariQ  *'  and  "  Metanil  Tellov 
O.  W.  Chlopin.  [Zeit.  jiir  Untersnch.  der  Nahr.  und  Gcniissmittcl,  1902,  v, 
245.)  The  author  finds  that  '*  metanil  yellow*'  is  harmless,  even  when  given  in 
doses  of  2  to  'i  graniiues  to  dogs  and  0*2  gramme  to  human  beings.  On  the 
hand,  he  does  not  agree  with  the  statement  of  Frent/el  that*'  mandarin  "is  ianoeaoas 
in  moderate  quantities  (see  Analyst,  1902,  xxvii.,  92-93).  Quantities  of  this  ooloar. 
given  in  daily  doses  of  2  grammes  to  a  dog,  caused  uneasiness,  vomiting,  and 
diarrhcea.  Tlio  author  himself  took  0*2  gramme,  and  the  symptoms  were  so  aUnxiifli^ 
(di/^iness,  headache^  etc.)  that  the  substance  had  to  be  removed  from  the  sysiem 
means  of  a  purgative.  W.  P.  8. 


Presence  or  Copper  in  Powdered  Crugs  and  Chemicals.  E.  H.  Gaoe.  {Jcu\ 
Soc.  Cliem.  hid.^  xxi.,  224. j — Some  consignments  of  powdered  amn>oniQm  carWMM* 
having  developed  a  blue  mottled  appearance  in  oonsequence  of  the  pres«no«  of  Uiii 
impurity,  it  became  necessary  to  ascertain  definitely  its  oripin.  ti  was  finally  ttaeed 
to  the  copper  wire  or  rivets  used  to  fasten  the  belts  that  drove  the  mllL    A«  Uui_ 
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wore  dowQ  suiall  (raguieuts  of  copper  were  thrown  off  and  fell  into  tb 
leather  belt  having  been  replaced  Ky  one  of  rubber,  the  trouble  ceased 


e  hopper.     The 
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ORGANIC  ANALYSIS. 

Estimation  of  Potato  Starch  (Oranulose).  A.  Kaiser.  (Chem.  Zeit.,  1902, 
X3cvi.|  180.)— The  sample  is  gelatinized  in  water  in  the  usual  way,  bo  as  to  form  a 
solution  of  about  1  per  cent,  strength^  and  this  must  be  newly  made.  Fifty  o.c. 
of  the  liquid  are  mixed  with  10  grammes  of  sodium  acetate,  warmed  to  50^'  C, 
aod  then  precipitated  with  20  c.c.  of  a  solution  containing  -O  grammes  of  iodine 
and  10  grammes  of  potassium  iodide  per  litre,  taking  care  that  a  small  excess  of 
iodine  is  present.  When  the  precipitate  has  settled  it  is  collected  on  a  tared 
paper  and  washed  with  a  solution  of  3  grammes  of  sodium  acetate  in  100  cc. 
of  water.  It  is  next  rinsed  by  means  of  alcohol  into  a  porcelain  basin,  and  gently 
warmed  with  about  o  c.c.  of  o  per  cent,  alcoholic  potash  until  the  change  of 
colour  shows  that  the  iodide  of  starch  has  decomposed.  Suflicient  excess  of  alco- 
holic acetic  uuid  Is  then  added,  and  after  standing  some  time  (the  starch  retains 
alkali  with  much  persistence)  it  is  brought  on  to  the  same  paper  as  before,  washed 
with  hot  spirit,  absolute  alcohol,  and  ether,  and  6naliy  dried  for  four  hours  at 
120 '  C.  The  starch  so  obtained  should  be  weighed  hetwoon  watch-glasses  because 
of  its  hygroscopicity ;  and  its  purity  should  be  tested  by  its  complete  BolubiUty  in 
water,  any  insoluble  cellulose,  etc.,  being  dried,  weighed,  and  deducted.      F.  H.  L. 


A  Method  of  Beterminlng  iho  Solubility  of  Alkaloids.  R.  A.  Hatoher. 
[Amer,  Journ.  Pharin.,  i90'l,  lixiv.,  134-137.) — This  method  is  intended  for  deter- 
mining the  solubility  of  alkaloids  which  do  not  readily  dissolve  in  water  :  01  gramme 
of  the  alkaloid  is  rubbed  with  water  so  as  to  form  a  smooth  paste,  and  then  with 
more  water  until  a  smooth  mixture  of  about  9  c.c.  is  obtained.  To  this  is  added 
from  a  burette  sufiicient  normal  isulphuric  acid  to  just  convert  the  alkaloid  into 
sulphate,  and  then  sufficient  water  to  make  10  c.c.  in  all. 

Portions  of  1  c.c.  each  of  this  solution  are  diluted  with  different  proportions  of 
water,  and  a  slight  excess  of  normal  sodium  hydroxide  solution  added  to  each,  the 
solubility  being  estimated  from  the  relative  amounts  of  precipitate. 

Two  fresh  portions  of  1  c.c.  are  then  diluted  approximately  to  the  neutralization 
pointy  one  being  taken  slightly  above  and  the  other  slightly  below  that  found  in  the 
first  determination,  and  the  sodium  hydroxide  added  as  before.  Finally,  a  third 
determination  based  on  the  second  results  will  give  the  solubility  by  taking  the  mean 
between  the  highest  result  giving;  a  precipitate  and  the  lowest  showing  none. 

Thus,  in  the  case  of  cinchonine,  a  slight  precipitate  was  observed  on  adding  a 
sDght  excess  of  sodium  hydroxide  to  a  solution  of  the  sulphate  containing  1  part  in 
i33,000,  but  none  in  that  containing  I  in  24,000,  and  the  solubility  was  therefore 
taken  as  1  in  2:^.000. 

Applying  the  test  to  morphine,  the  solubility  of  which  is  known  to  be  1  in  4,350r 
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the  author  found  that  on  diluting  T<ho  portions  of  1  c.o.,  and  then  adding  a 
slight  excess  of  alkali,  a  slight  turbidity  was  given  with  the  liquid,  diluted  Co  43  cc, 
but  none  with  that  diluted  to  44  o.c.  The  solubility  was  therefore  taken  as  the  mean 
of  these  results,  or  1  part  in  4,350.  C.  A.  M. 


DotoctiOD   and   Estimation    of  Lactic  Acid  in    the  Oastrio  Juice.      A.  C. 
Vournasos.     {Zcita.  f.  awic.w.  Chem.,  xv,,  172.)— For  the  detection  of  lactic  acid  tb«j 
author  makes  use  of  a  reagent  containing  iodine  and  metbylamine.     Half  a  gr&miai 
of  potassium  iodide  is  dissolved  in  50  o.c.  of  water,  1  gramme  of  iodine  is  added,  t 
mixture  is  well  shaken,  then  filtered,  and  5  grammes  of  methylamine  are  lidded, 
the  gastric  fluid  under  examination,  5  o.o.  are  filtered  aud,  if  viscous,  diluted*     It 
made  strongly  alkaline  by  the  addition  of  a  little  10  per  cent,  potash  solution,  thiml 
1  C.C.  of  the  above  reagent  is  added.    The  lactic  acid  is  converted  into  iod 
whichj  with  the  methylamine.  gives  isocyaiiide : 

2C3HA  +  5K-0  4- 121  -  4HC0J\  +  6KI  +  2Cm, +3H/) 
CHI,  +  aKHO  +  CH:vNH,-3KI  +  CHaNC  +  3H,0. 

The  penetrating  smell  of  the  Isocyanide  enables  one  to  detect  0'005  per 
lactic  acid.-  If  less  than  that  quantity  be  present,  a  larger  amount  of  the 
should  be  taken  and  extracted  with  ether,  the  ether  extract  evaporated,  and 
residue  tested  as  above.     If  volatile  fatty  acids  are  present,  the  gastric  juice  shodd 
be  evaporated  at  100^  C.  to  a  third  of  its  volume. 

For  the  gravimetric  estimation  of  the  lactic  acid  take  30  c.c.  of  the  sample,  and 
evaporate  it  to  one-third.  Then  mix  in  a  retort  with  15  0.0.  of  aqueous  caustic  potash 
and  0*5  gramme  of  sublimed  iodine.  The  mixture  is  distilled  cautiously  tnto  a  cooled 
receiver  until  ^^^^  have  passed  over.  The  distillate  contains  the  whole  of  the  iodoform 
from  the  lactic  acid  present.  The  iodoform  may  be  collected  ou  a  tared  filter,  w 
with  water,  and  dried  at  60°  C.  to  constant  weight. 

The  determination  may  also  be  made  volumetrically.     To  the  distillate  obcax 
as  above  are  added  60  c.c.  of  water  and  the  same  quantity  of  10  per  cent,  alooh 
potaah  solution.    The  mixCnre  is  stirred  till  clear,  then  titrated  with  decinormal 
silver  nitrate  solution  by  an  application  of  the  precipitation  method  for  iodides. 

A.  M. 
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The  Detection  of  Indican  in  Urine.     Bertault.     (Joum.  Phirm.  Chim.,  i{ 
XV.,  277-279.)  -In  testing  urine  for  indican  the  blue  coloration  is  sometimes  matki 
by  a  violet  colour,  due  to  the  presence  of  iodine. 

In  such  cases  the  following  modification  ib  reoomnieaded  :  The  urine  is  mixed 
with  an  equal  volume  of  hydrochloric  acid  and  shaken  with  a  few  cc.  of  chlorofona 
and  a  few  drops  of  a  dilute  solution  of  Rodium  hypochlorite. 

The  acid  layer  is  removed  l>y  means  of  a  pipette,  and  the  chloroform  washed 
with  water  and  then  rendered  just  alkaline  by  the  addition  of  a  (ow  drop*  ol 
potassium  hydroxide  solution.    The  violet  colour  due  to  the  iodine  disap{)ear«,  and 
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the  chloroform  remains  blue  in  the  presence  of  indJcan,  or  beoomes  colom'less  in  its 
abaenue. 

Care  must  be  taken  not  to  add  too  large  an  excess  of  hypochlorite. 

C.  A.  M 
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INORGANIC    ANALYSIS. 

The  Preoipitation  of  Metals  by  Bismuth  Oxide.  J,  Aloy.  {Bull.  Soc*  ChiiTi^, 
1902,  xxvii.,  136,  137.)^Lebaigue  (Journ,  de  Phartn.^  xxxix.,  51)  stated  that  bismuth 
oxide,  when  Ijoiled  for  alx>ut  fifteen  minutes  with  solutions  of  metallic  salts,  pre 
eipitated  ferric,  aluminium,  and  chromium  in  the  form  of  hydroxides,  but  was 
without  action  upon  ferrous,  oobalt,  nickel,  copper,  and  lead  salts.  He  recommended 
the  reaction  as  a  moans  of  separating  these  classes  of  metals  in  analysis. 

The  author,  however,  finds  that  the  reaction  is  not  so  simple  as  Lebaigue 
supposed,  and  that  it  is  not  applicable  to  analytical  work.  On  boiling  freshly-pre- 
cipitated bismuth  oxide  for  an  hour  with  solutions  of  the  different  salts,  he  obtained 
the  following  results  : 

Ferric  Salts,— Hh^  iron  was  only  completely  precipitated  from  very  dilute 
solutions.     The  precipitate  consisted  of  oxide. 

Ferroiis  Salts. — Bismuth  oxide  precipitated  the  iron  in  the  cold,  and  more 
rapidly  on  boiling,  as  a  white  amorphous  precipitate,  probably  consisting  of  a 
mixture  of  basic  salts. 

Aluminium  wew  only  completely  precipitated  from  very  dilute  solutions.  Man- 
ganese yielded  a  precipitate  of  hydroxide,  but  the  precipitation  was  only  partial. 
Copper  was  also  partially  precipitated  from  concentrated  solutions,  yielding  bluish- 
green  basic  salts  in  the  case  of  the  chloride,  sulphate,  and  nitrate,  and  as  black 
hydroxide  from  a  solution  of  the  acetate. 

Cobalt,  nt4:kel^  lead,  zinc,  and  cadmium  were  also  partially  precipitated  from 
eolntions  of  their  salts. 

Anhydrous  bismuth  oxide  behaved  in  the  same  way  as  the  hydroxide,  but  the 
reactions  took  place  more  slowly.  C.  A.  M. 


On  the  Influenoe  of  Hydrooblorio  Aoid  on  the  Preoipitation  of  Cuprous 
Thiooyanate.  H.  G.  van  Name.  [Zeits.  avonj.  Chevi.^  xxx.,  122.) — Continuing  his 
investigations  on  the  precipitation  of  cuprous  thiocyanate  {Zeits.  anorg.  Cheni,, 
xxvi.,  230),  the  author  found  that  the  precipitation  is  practically  complete,  provided 
the  amount  of  free  hydrochloric  acid  left  after  the  addition  of  the  ammonium 
bisulphite  and  thiocyanate  does  not  exceed  05  per  cent,  of  the  total  volume  of  the 
solution,  and  also  provided  that  the  solution  does  not  contain  an  excessive  amount 
of  ammonium  salts,  which  exert  a  solvent  action  on  the  precipitate.  The  addition 
of  a  moderate  excess  of  ammonium  thiocyanate,  however,  is  recommended  if  the 
abovd  conditions  cannot  be  satisfied,  as  cuprous  thiooyanate  ia  more  insoluble  in 
weak  solutions  of  this  salt  than  in  pure  water,  solutions  of  other  ammonium  salts,  or 
dilute  hydrochloric  acid.  A.  G.  L. 
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Use  of  Phosphoric  Acid  in  Analysis  of  Iron  Alloys.     T.  H.  Byron.     (Ji 

Soc*  Chcm.  hid.,  xxi..  214.) — FerrosilicoD,  spiegeleisen,  etc.,  dissolve  readily  in 
phorio  acid,  but  the  silica  is  left  in  such  a  gelatinoun  condition  that  filtratioo  ii 
impracticable.  Phosphoric  acid  may,  however,  be  used  with  advantage  to  debermixie 
chromium  in  ferro-chromium  alloys  and  in  chrome  iron  ores.  The  chromium  xb 
oxidised  with  permanganate  and  titrated  with  ferrous  sulphate  and  bicbroroate. 
The  results  agree  with  those  obtained  by  the  older,  more  laborious  method*     A.  M. 


Estimation  of  Bodium  Thiosulphate,  Sulphite,  and  Sulphide. — Dupr^  and 
W.  Korn,  (Zeits.  /.  angtw,  Chem.,  xv.,  225.) — In  order  to  estimate  thiosulphate 
in  the  presence  of  sulphite  the  latter  is  decomposed,  by  boiling  with  about  (ouc^ 
equivalents  of  acetic  acid  and  cwelve  of  sodium  acetate  for  one  or  two  hours.^^ 
Under  these  conditions  thiosulphate  is  not  decomposed  and  can  therefore  be  titrftted 
with  iodine  solution.  The  time  of  boiling  may  be  reduced  to  about  half  an  hour 
if  the  last  traces  of  sulphite  are  removed  by  oxidation  with  potassium  ohlonU^; 
About  a  gramme  of  chlorate  is  added^  and  the  boiling  is  then  discontinued. 

If  thiosulphate,  sulphite,  and  sulphide  all  be  present,  they  are  first  all  deter 
by  running  into  iodine  solution  acidified  with  hydrochloric  acid.  In  a  second  poriioa 
the  sulphide  is  precipitated  by  the  addition  of  cadmium  carbonate.  The  solnfeioD 
is  filtered,  and  the  filtrate  is  divided  into  two  portions.  In  one  portion  thio- 
sulphate +  sulphite  are  determined,  and  in  the  other  thiosulphate  is  estimated  as  abora. 
From  the  three  values  thus  obtained  the  individual  constituents  can  be  calcalated 
by  subtraction.  V     "^' 


xuriioa^ 


The  Quantitative  Separation  of  Hydrochloric  and  Hydrocyanio  Aoida. 
Theodore  William  Richards  and  Sidney  Kent  Singer.  (Amer.  Cht^ni.  Jonm., 
xxvii.,  205.)  —  The  authors  find  that  hydrocyanic  and  hydrochloric  acids  can  bo 
quantitatively  separated  by  boiling  their  aqueous  solution  for  some  time,  preferably 
in  a  common  retort,  the  neck  of  which  is  directed  upwards  at  an  angle  of  40^, 
evaporated  water  being  replaced  from  time  to  time.  The  solutions  should  not 
more  than  tenth  nonnal  in  regard  to  the  hydrochloric  acid.  When  little  or 
hydrochloric  acid  is  present,  as  in  the  estimation  of  the  chloride  contained  in  pol 
slum  cyanide,  two  hours*  boiling  is  sufficient  to  remove  all  the  hydrocyanic 
but  when  the  solution  contains  a  fair  quantity  of  hydrochloric  acid  *'  ni 

hours'  boiling  is  requisite.     The  difference  in  the  behaviour  of  the  tv.  ,  « 

boiling  is  due  to  their  very  great  difference  In  dissociation  in  aqueous  solution  ; 
the  fact  that  in  the  presence  of  hydrogen  chloride  a  longer  boiling  ih  TieoesBwry 
expel  all   the  hydrocyanic  acid  appears  to  he  due  to  the  formation  of   com] 
between  the  chlorine  ions  and  the  undissooiated  hydrocyanic  acid.  A.  Q.< 


« 


The  Behaviour  of  IV^iirio  and  Nitrous  Aclda  with  Bruoino  and  Sulptai 
Aeid.     If,  W.  Winkler.     (Zcttv.  /.  arujcn-.  Oum.,  xv.,  170.)— Id  reply  to  Lani 
paper  [ibid,,  xv.,  1),  Winkler  fiuds  that  the  reaction  of  nitrous  acid  with  Imu 
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APPARATUS. 


and  sulphuric  acid  depends  upon  the  proportion  of  Bolphurio  acid  present.  If  equal 
volumes  of  concentrated  acid  and  water  be  used  deep  red  coloration  results.     With 

2  volumes  acid  to  1  of  water — the  proportions  recommended  by  Winkler  for  water 
analysis — a  roHe  coloration  is  produced.  With  stronger  acid  the  colour  becomeH  less 
pronounced,  and  when  4  volumes  sulphuric  acid  are  present  to  1  volume  water — the 
proportioos  used  by  Lunge  {he.  cil.) — there  is  no  reaction  in  consequence  of  the  forma- 
tion of  nitrosylsulphuric  acid.  The  results  obtained  by  Lunge  are  thus  brought  into 
agreement  with  those  of  Winkler. 

On  the  other  hand,  nitrates  give  no  reaction  unless  the  acid  be  strong.     With 

3  volumos  water  to  1  volume  sulphuric  acid  there  is  no  coloration,  but  with  1  volume 
water  to  2  volumes  sulphuric  acid  a  nitrate  gives  a  coloration  equal  in  intensity  to 
that  given  by  an  equivalent  amount  of  nitrite.  By  taking  advantage  of  these  pecu- 
liarities it  is  possible  to  test  a  water  separately  for  nitrates  and  nitrites,  using  the 
same  reagents,  brucine  and  sulphuric  acid.  Lunge  {Zcits.  f.  aiig^w,  Oiem,^  xv.,  241) 
oon&rms  Winkler's  results  and  withdraws  his  previous  remarks.  A.  M. 

fe088ure    Begulator   for   JDistillatioos   under    Dimlniahed    Presaure.     W. 
^n.     (Oestcrr.  Chain.  Zeii.,  1902,  v.,  55.) — This  is  an  apparatus  designed  to 

h.- — r-.  keep  the  pressure  inside  a  distillation-flask  automatically  constant 
B  n  within  certain  Umits,  so  that  variations  in  boiling-points,  etc.,  may 
MH  be  avoided      A  and  B  are  charged  with  mercury,  and  S  and  D 

^       nr^ — '■   ^^^^  ^^  ^^^  pump  and  distilling  apparatus.     Before  beginning  to 
JJ[_^        I  e.vhau3t,  the  stopper  of  A  is  removed,  and  the  vessel  is  lowered 

i^wx^        I  till  it  is  completely  full  of  mercury  ;  then,  carefully  excluding  air, 

fA^^^S/    K^  %       ^^®  stopper  is  put  back.     The  pump  is  next  set  going,  and  when  a 
N^^'     K$>^.:  sufficient  vacuum   has  been  attained  (say,  20  millimetres)  A  is 

ij        [•>;?;  raised  until  the  mercury  in  B  touches  the  lower  end  of  the  tube  D, 

M        Hj>^         thus  producing  a  Torricellian  vacuum  in  A.     If,  now,  the  pump 
%W  I  becomes  more  powerful,  so  that  the  pressure  falls  to,  say,  15  milH- 

■  ■  I  metres,  the  mercury  takes  the  positions  indicated  by  the  dotted 

^L  M  lines;  but   the   pressure   in   the   distillation  apparatus  remains 

^^^^  unchanged,  because  the  interposed  mercury  column,  5  millimetres 

in  height,  neutralizes  the  difference.  Conversely,  if  by  evolution  of  gas  or  otherwise, 
the  pressure  in  the  apparatus  rises  to  more  than  20  millimetres,  the  pump  at  onoe 
reduces  it  again.  For  more  highly  reduced  pressures,  such  as  5  millimetres  or  less, 
the  mercury  may  be  replaced  by  petroleum  oil,  which  is  much  lighter,  and  possesses 
no  considerable  vapour  tension.  F.  H.  L. 

Preparation  of  a  Fine-grained  Filter.paper.  £■  Beale.  (Gazi.  chim.  Itnl. ,  1  Wl , 
XXxL  [2],  452;  through  CJi^vi,  ZeM.  Eep.,  1902,  6S.)  — Such  a  paper  may  be  prepared 
lib  follows  :  A  filter  is  placed  in  a  stoppered  funnel,  filled  with  ammonium  sulphide, 

the  bulphui  thrown  down  with  1  :  2  sulphuric  acid.     After  standing  five  minutes 
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tlie  oock  is  opened^  the  liquid  run  otf,  and  the  paper  washed  thoroughly  with  WAt 
Sach  ft  prepared  filter-paper  will  be  found  useful  for  many  purposes.  I*V   H.  1*. 


SOUTUKaM     UOOKTTIW     UAIBW 


MILK-BLENDED  BUTTERS. 

KINO'S  BENCH  DIVISION. 

(Before  the   Lurd  Chikf  JuHTirrE   of   Enklaxd,   Mr.  JuanrK   DARtrNo,   ftnd   Mr,   Jcarrij: 

CaAN^'KLL.) 

{•KAaKtS,     nUMBTOM,    AN1>     TKK    (UMITKD)     V,     WAHO— DKNS'EN 

COMPANY    (LINITKD). 

From  ihe  "  Time*,**  April  34,  1902. 

TuE  first  of  thtiSf)  casus  wa«  an  appcut  from  a  conviction  by  the  justices  of  Uichmond,  SturrtJ 
under  the  Sale  of  Food  and  I>rugB  Act,  ISlfi,  Section  6.     Three  infomintionB  were  pref* 
by  the  re«pondent  ni^ainAt  the  appellanta  under  thi«  HecUou.  charging  them  with  having  eolA 
the  prejudice  of  ttm  purcluwer  buttor  wliich   was  not  of  the  nature*  subetanoe,  and  qi 
demanded.  Ui«  butter  having  had  witter  a<lded  be^vuud  the  UHual  liiuil  of  16  per  cent,  nattmil 
butter.     The  magistratos  convicted  th^i  ftppelhrntfi,  and  fined  tlieu»  £25  and  cost«.     The  ap( 
were  a  limited  company  under  the  CompanitiH  Act,  and  carried  on  businesa  as  pro\iaion  men 
The  respondent,  who  was  an  a^nt  of  the  Butter  Afiaociation,  caused  one  Annie  \Vhit<<  to  paj 
on  his  behalf  at  the  uppellants'  shop  in  Kichmond  three  packets  of  butter,  whioh  ou 
were  found  to  contain  respectively  ^-7,  23-7,  and  20*4  per  cent,  of  water.     It  woi  iulxnlll«d 
Annie  White  that  ahe  uuderstood  Pearks*  hutter  was  moist,  and  tlmt  she  could  see  it  wa#  mdi 
but  thai  she  askod  for  butter  and  expected  to  get  butter.     It  was  also  lulmitted  hy  rc^poi 
tliat  lie  was  not  surprised  on  seeing  the  result  of  the  analysis  to  be  that  the  butter  wfu  ailultaral 
with  water,  but  that  when  the  purchase  was  made  he  expected  to  get  pure  butter.     It  wan  provi 
that  the  excess  of  water  was  due  to  added  milk.     There  was  no  evidence  that  at  the  time  of  mh 
the  attention  of  the  purchaser  was  drawn  to  the  nature  and  composition  of  the  article.     Tbd 
magistrates  found  as  a  fact  that  the  purchaser  did  not  know  tliat  the  butter  iisked  for  coolaiiwd 
Buob  an  excesatve  amount  of  moiBture  as  was  Hho^^'n  by  the  analysis. 

Mr.  Macmorram,  K.C  (Mr.  Joseph  Kicardo  with  him  I,  for  tlie  appellants,  contimdcd  ihat,aA 
the  uppellante  were  a  limited  company,  t}iey  coidd  not  be  convicted.  Section  0  of  thr  Act  rvferrod 
to  "  the  person  ";  find  though  the  Interpretation  Act,  18VU,  Section  2  (1),  enacted  that  the  word 
"  person  "  in  a  statute  should  Lnoludo  corporation,  unless  the  contrary  mteotion  appeared,  rncfu 
rra  on  the  part  oF  the  pernun  accused  was  necessary,  and  this  waM  impossible  lo  the  oaao  of  a 
corporation.  lie  referred  to  '*  Betts  v.  Armistead"  (20  Q.B.D.,  771)  and  **  Dianuaoentiod 
Society  v.  London  and  Provincial  Supply  Association '•  (."i  Q.B.D.,  810.  and  .'i  App.  Ca*,, 
Turther.  tliere  wai  no  sale  to  the  prejudice  of  the  purchaser,  aa  White  knew  that  the  bull 
moiei  and  the  respondent  was  not  surprived  at  the  analysts.  That  amounted  to  thin — thai  tW 
respondent  knew  what  he  was  buying.     He  cited  "  Mason  v.  ('owdory  "  U900,  3  (^.B.,  410l 

Mr.  Morton  Su:th,  for  Uie  respondent,  submitted  that  want  of  m«7M  rea  was  nu  delei 
under  this  section.     It  was  so  held  in  "  Betts  i;.  AnnUtead."     A  mostor  employing  a  •nr^Mi 
was  responsible  under  tlitn  Act  for  the  acta  of  the  servant— '*  Brown  r.  Foot"  (til  L.J.,  iLC. 
110) — unless  the  master  proved  that  the  Ber\'ant  was  expressly  prohibited — "  Kearley  v.  Xoaf9' 
(60L..T.,  MC,  159). 

Mr.  MAt!M0HKAH,  in  reply,  cited  '*  Abrath  v.  North-Eastem  Railway'*  (II  ApS»*  C'M.. 

•'  Uolcbin  V,  Hindmareh  "  ami,  2  g.H.,  181). 

The  second  of  ths  casse  w»h  an  appeal  from  a  douision  r>(  justices  acqaittinj  tbo 
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company  iu  prooeudings  under  Sectiou  6  of  the  S&le  of  Food  mtxd  Drugs  Act,  1875,  on  the  grotiud 
that  the  section  did  doI  apply  to  corporate  bodies. 

Mr.  Ru'KBTTs  arguod  the  rase  on  behalf  of  the  appisUanl  ;  the  respondontB  were  not 
r«pr«aent«d. 

The  court  gave  judgmont  in  the  two  cjutes  together,  diaamaing  the  appeal  in  tlie  first  caae, 
Mod  allowiug  the  appeal  in  the  »ecotid. 

The  LoHu  Chikf  .Iustkje,  in  delivering  judgment,  said  that  in  the  first  case  the  prosecntion 
was  under  Section  6  of  the  Sale  of  Food  and  Drugs  Act,  1B75,  for  selling  Pearks'  butter,  and  it 
WM  contended  that  the  information  would  not  lie  because  the  defendants  were  a  Uuiited  company. 
There  was  another  point — namely,  that  thexe  had  be*n  no  sale  to  llie  prejudice  of  the  pmchaaer. 
because  the  woman  who  iiotiially  made  the  purchase  knew  that  she  would  get  luoiat  l>ntter. 
With  regard  to  the  latter  point,  il  Bet>med  to  him  that  they  hud  not  to  deal  with  the  knowledge 
of  the  actual  purchaser,  eicept  so  fiu-  as  the  actual  purchaser  had  been  informed  by  the  seller, 
because,  of  course,  the  person  who  bought  on  behalf  of  the  inspector  generally  had  knowledge, 
but  the  court  had  to  consider  the  ease  of  an  ordinary  purchaser.  It  was  also  impossible  to  hold 
that  a  statement  by  the  woman  that  she  knew  that  the  butter  was  moist  imputed  knowledge  of 
the  extent  of  extra  moisture  in  the  article  in  question  iu  the  case.  As  to  the  question  of  the 
liftblUty  of  a  corporate  body,  which  was  the  important  question,  it  seemed  to  him  very  uuich  the 
same  (question  as  that  arwiug  in  civil  proceedings  aa  to  the  rosponsibili^^y  of  the  master  for  the 
liOtB  of  his  servant.  A  corporation  ought  to  be  within  the  provision  in  question  unlesa  meiu  rt^a 
was  an  element  of  the  olTcnce.  Tlie  language  of  Section  6  of  the  Sale  of  Food  and  Drugs  Act 
was  :  "No  person  shall  sell  to  the  prejudice  of  the  purchaser  any  article  of  food  .  .  .  which  is 
not  of  the  nature,  substance,  and  quality  of  the  article  demnnded  by  such  purchaser  under  a 
penalty."  Section  2  (Ij  of  the  Inti^rpretation  Act.  1889,  provided  that  '*  in  the  construotion  of 
every  enactment  relating  to  an  oft<>nee  punishablft  on  indictnu'itt  or  on  summary  conviction  .  .  . 
*  person  '  shallf  unless  the  contrary  intention  appears,  include  a  body  corporate."  He  could  not 
see  in  Section  6  of  the  Act  of  lUTu,  or  in  any  of  the  circumstances  involved  in  what  was  con- 
templated by  that  section,  any  contrary  intention  whatever.  It  was  clear  that  with  reference 
to  Sections  <j  nnd  5  dilTeront  considerations  arose,  but  with  reference  to  Section  6  he  thought  tlie 
point  really  covered  in  principle  by  the  decisions.  The  protective  object  of  tlie  section  and  the 
expedients  of  the  oflcnce  alike  pointed  to  an  intention  to  put  a  corporation  in  tlie  position  of  an 
individual.  Ue  came  to  the  conclusion  that  there  was  nothing  within  the  meaning  of  the 
Interpretation  Act  disclosing  a  contrary  intention.  Ue  thought,  therefore,  that  the  section 
applied  to  a  corporation.  The  appeal  iu  the  Hrst  esse  must  be  dismissed.  In  the  second  case 
the  appeal  must  be  allowod,  and  the  case  remitted  to  be  further  dealt  with. 

^fr.  JusTicK  lyxuLxruii  and  Mr.  Justice  Obannell  deUvered  judgments  to  the  like  etleot. 


HAYBS    V,    BULB    ANl>    LAW. 

This  was  an  appeal  by  way  of  special  case  from  a  decistua  of  the  justices  for  the  Heddiuih 
Division  of  Worcestershire  dismissing  an  information  laid  by  the  appellant,  a  poUce  inspector 
duly  authorized  to  act  under  the  Sale  of  Food  and  Drugs  Acts,  against  the  respondenis  under 
Section  6  of  the  Sale  of  Food  and  Drugs  Act,  IHTt'J.  charging  tlie  respondent  Uule  with  selling  as 
butter  an  article  not  of  the  nature,  substauoo;,  and  quality  of  the  article  demanded,  and  cliarging 
tbo  revpondent  Law  witli  aiding  and  abetting  in  che  commission  of  the  offence. 

The  facts  stated  in  the  case  were  to  the  following  effeet:  On  September  26,  1901,  a 
^fra.  DutBeld,  the  wife  of  a  polire  constable,  acting  under  the  directing  of  the  appellant,  went  to 
A  retail  shop  of  >reAflr»t.  Pcarks,  Gun^ton,  and  Tee  (limited),  in  lledditch.  She  asked  the  tthop- 
«AJiistant  Kule  (the  respondont)  to  supply  her  with  halt  a  pound  of  best  fresh  butter.  It  wtut 
supplied  to  her.  and  she  paid  6d.  for  it.  Shortly  after  this  Mrs.  Dutfield  pointed  to  another 
lump  on  the  counter,  and  said  she  would  have  half  a  pound  of  that  butter.     It  was  suppUed  and 


Landed  to  her.  and  she  paid  5^d.  for  it.    At  this  point  the  appell&nt  caxuo  into  the  shop,  and 
t}ie  re<iuiromcjiiU  of  the  Act  were  complied  with.     Each  lot  of  butter  when  handed  to  M 
Dulfield  was  wrapped  in  a  paper  bearing  the  following  statoment ;  "  This  is  choicest  bat 
bU-nded  with  pure  English  full-crcftin  milk,  whcrGbv  the  p«rcentftge  of  water  in  the  butt«r 
incrc-Hfted  to  about  24  per  cent."     When  the  appellant  came  into  the  ahop  llic  r(v«pondent  La 
(the  tnanHger  of  the  shop)  pointed  tu  h  printed  notice  hung  in  the  shop  in  these  tcrnis:  ** 
butter  sold  at  this  establishment  is  Tearks*  milk-blended  butter,  and  is  choicest  butter  bl 
with  pure  English  fuU-cream  milk,  whereby  the  percentage  of  water  in  the  butter  is  inrm 
to  iibout  2'i  per  conL"     This  notice  was  hanging  in  such  a  position  as  to  be  facing  and  re»di}; 
seen  by  any  purchaser  coming  into  the  shop,  thou;;h  the  appellant  denied  having  seen  the  no; 
up  tu  the  time  he  began  dividing  the  butter,  but  he  Admitted  that,  if  he  had  so  wished,  he 
have  read  the  notice.     There  were  two  such  notices  in  the  shop.     The  appellant  before  purchas; 
had  read  of  caBos  affecting  Pearks*  butter,  and  knew  how  the  company  were  trading,  but  did  o 
know  anything  about  bntter.    Thccortifioateof  thcanalyfii.  in  which  he  stated  that  in  his  opi 
the  sumple  of  butter  had  been  adulterated  by  the  addition  of  water  to  the  extent  of  4*6  per  ceo 
was  put  in.     It  was  contended  on  behalf  of  the  appellant  thst  the  wrapper  and  notice  did  a 
protect  the  respondents ;  that  it  had  not  been  proved  thm  the  notice  was  seen  by  the  purch 
prior  to  the  completion  of  the  purchase ;  that  the  recognised  standard  of  moisture  in  butter 
16  per  cent.,  whereas  the  analyst's  certiticate  proved  that  tlie  butter,  the  subject  of  the  oha 
contained  20*6  per  cent. ;  that  the  onus  lay  upon  the  respondents  to  show  how  the  exceosi' 
amount  of  moisture  came  to  be  in  the  butter,  and  that  tf  they  failed  to  satisfy  the  Justices 
it  arose  from  causes  beyond  their  control,  or  was  not  intentionally  introduced  by  mixinj^  tn 
with  the  butter,  then  Uie  otfenoe  v.hb  complete,  and  no  label  they  could  frame  would  protc^i 
them  against  what  was  alleged  on  the  appellant's  behalf  to  be  t)ie  (ratidulent  purpose  of 
respondents.     It  was  contended  on  behalf  of  the  respondents  that  tlie  appellant  had  not  i 
out  a  case ;  that  the  notice  which  had  been  settled  for  the  respondents'  employers  by  a  Icara 
King's  counsel  entirely  protected  the  respondents  :  that  there  was  not  any  legal  standard  a» 
the  percentage  of  water  in  butter  ;  that  the  prosecution  had  no  case,  the  notice  clt^  >: 
respondents  from  liability  and  disposing  of  any  plen  that  the  iippellunt  might  urge  of  f  i 
intent ;  that  the  uppelluiit  had  admitted  that  before  he  wcut  t^j  the  &hup  he  knew  xvhat  he  went 
to  purchase;  that  before  sending  Mrs.  Duttieldto  miikc  a  purcha«te  the  iip]>ellunt  adinltt«d 
having  read  of  previous  cases  and  knew  how  the  respondents'  employers  were  trading,  that  the 
were  selling  milk-blondcd  butter,  and  did  not  require  notice  to  be  put  promitieutly  before  hbo 
It  was  also  contended  thnt  the  notice  protected  tlie  respondents  from  the  charge  that  the  go 
were  sold  to  the  prejudice  of  the  purchaser.     The  justices  determined  that  as  the  appellsast  ha4 
by  his  agent  asked  tn  be  i^upplied  with  butter,  and  had  received  an  article  which  was  not  pars 
butter,  although  an  article  of  commerce,  the  sale  was  a  sale  to  the  prejudice  of  the  purchaser. 
But  they  hold  that  the  respondents  were  entitled  to  the  protection  afforded  by  Section  8  of  th» 
Act  by  reason  of  the  printed  noticeH  exposed  in  the  shop,  and  by  reason  that  the  butter  sold  to 
the  appt'Uant  was  wrapped  in  a  printed  notice  disclosing  the  fact  that  the  srtitde  was  h  mixtni*. 
and  having  regard  to  the  admissions  of  tlie  rippellunt  that  ho  knew  hnw  the  r-espondents'  principals 
were  trading.     The  justiceH  accordingly  dianiisbed  the  informntion  subject  to  the  prcAeni  caae. 

Mr.  Axuphlett,  K.C.  and  Mr.  Cannichael  ftppeared  for  iheappollrmt :  i\nd  Mr.  Asquitli.  K.CV 
Mr.  Avory,  K.G„  and  Mr.  Kraniplon  tor  the  respondents. 

The  court  ye«terday  dismissed  the  appeal. 

The  LoBD  Cbikf  .Tut^TicB  said  that  in  this  ouae  the  court  waa  asked  to  set  aside  an  acntijinl 
on  n  prosecution  under  Section  6  of  the  Salr>  of  Tood  and  Drugn  Act,  1(^75.  His  [jordahip  wtahtd 
the  ground  on  which  he  thonghl  the  acquittal  right  l«  b«  distinctly  under«tor>d,  in  ordvr  ihal  iKr 
judgment  of  the  court  might  not  be  !<uppo»ed  to  mvolve  larger  isaii^  than  it  did.  The  |iro«ettl 
ease  wa^,  in  his  opinion,  essentially  ditfercut   from  that  of  "  Pearkit.    Guiiunn.   rtnd  Tm  r. 
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Houghton"  {XH  the  Tivtea  Law  Hcports,  862),  which  hod  been  recently  before  the  court,  in  that 
m  Hie  present  cose  one  ha4  the  parohiiser  tisking  for  half  n.  pound  of  tbd  bettt  fresh  butler.  Tho 
}UStio«B  hiul  found  that  whut  was  supplied  was  not  hesl  frosh  butter ;  ao  far,  therefore,  there 
appeared  to  Im^  u  fiule  to  the  prejudice  of  the  purchn^er.  Uudcr  the^e  ou'cumstauccs.  speaking 
for  hiiuHcH.  he  did  not  think  it  would  have  been  suHiciuut  fur  tlie  respondents  to  rely  on  lh« 
nulice  hung  in  the  ehup  iA*itliout  sliowinc  that  it  was  called  to  the  fittentiun  of  tht'  purchaeor, 
bt«auM)»  as  tlie  purehasc-r  tu>ked  for  best  fresh  butter  and  nothing  further  wait  uaid,  thore  would 
remain  the  quL-stion  whether  he  saw  it.  But  the  juslices  had  found  that  tlie  respondenta  wore 
proicotetl  by  ticotioM  H,  because  the  uriiole  wur  roM  with  a  notice  disclosing  the  fact  that  it  vm 
a  luixlurc.  I'nless  that  notice  was  ho  pot  round  the  butter  that  it  would  not  be  Heen  or  wa«: 
covered  over  with  liiiother  paper,  or  something  of  that  kind,  the  justices  wen-  rjnite  rii^ht  in 
holding  it  a  good  notice  under  Section  B.  Mr.  AmphLett  had  contended  that  there  ou^ht  to  he 
tk  Bpeoitio  finding  that  the  label  would  have  been  »een  by  the  ordinary  purchaser.  But  unlea*. 
that  had  bei^n  so,  the  juHticeA  would  not  have  found  that  the  article  wa8  wrapped  in  a  noUc* 
**  diaoluaing  the  fact  that  the  article  wub  a  mixture."  The  other  point  raiHcd  wiw  that  there  wa4 
no  finding  iu  the  case  negativing  Che  suggestion  that  the  adoiixture  of  llie  water  w/ls  int<*nde(] 
fi-Aodnlantlv  to  iucrefUH*  tho  bulk,  weight,  or  measure  of  the  article.  But  it  wun  plain  that  if 
tlitU  point  hod  l>een  raised  before  the  justicoH  they  must  have  intended  to  negative  fraud. 
Therefore  be  thought  that  in  this  case  the  label  was  a  good  defence  under  Section  H. 
Mr.  Justice  J:)akung  and  Mr.  Ju»ticb  Chan'nkix  concurred. 


KINGS  BENCH  DIYISIUK. 

(befoTfi  the  liOBD  Chief  JcsTirB  op  Knulaku,  Mr.  Jctsticb  Darltku.  and  Mr.  Justick 

Cjlanvkll.) 

BAYLBV    V,    HCARK8,    CrTtBTON,    AND    TEE    (LIMITGh). 

From  the  "  Timet,*"  May  1,  19</2. 

Thi*  was  an  appeal  by  way  of  gpeeial  cose  from  a  decision  of  three  juatioe?  for  the  county  of 
'Honthanipton  diBmis&ing  an  infonnalion  laid  by  the  nppeUant  agauist  llie  respondent  company 
luuder  Sooiion  8  of  the  Hale  of  Food  and  Dnigs  Act.  18U9.  charging  them  with  selling  to  tlie 
AppoUant  A  t|uantity  of  margarine  the  fat  of  which  contained  more  than  10  per  cent,  of  butter 
Cut.  The  eubstatico  in  ijuestion  was  "  iViirkfl'  milk-blended  butter,"  and  was  sold  as  such,  with' 
n  Ial>rl  Riiitin;^  ihot  it  was  "  choistest  butter  blended  with  pure  English  fuUcruauj  milk,  whereby 
the  iitTcenliLge  of  water  in  the  butter  is  increased  to  about  34  per  cent."  The  usual  proceedings 
tinder  the  Sole  of  Food  and  Pruga  Acta  were  gone  through.  The  analyst's  certificate  which  was 
put  in  stated  that  the  substance  contained  72'85  per  cent,  fat,  2S'80  per  cent,  water.  2*66  per 
emit,  hird,  and  I'HO  per  cent,  salt,  and  that  the  *'  butler"  was  adulteratod  with  excesa  of  water 
|t»  the  eitent  of  7  8  per  cent.  The  analyst  was  called  as  a  witness.  He  proved  that  the  T^-.sri 
woM  hutt»T  fat,  and  was  the  only  fat  present :  that  the  texture  of  thia  butter  differentiated  it 
from  ordinary  butter  ;  he  wa«  siu-e  there  had  been  a  secondary  manufacture,  and  that,  in  his 
opinion,  it  was  »  compound  article ;  it  woe  not  adulterated  with  any  other  subBtanoe  tiinn 
water.  I)n  behalf  of  the  appellant  it  was  contended  that  this  milk-blended  butter  was  mar- 
ie, and  must  be  dealt  wirli  under  the  Margarine  Acts.  Tt  was  not  the  substance  nsually 
•n  B«  butter,  but  was  cnnipoinvled  of  certain  ingrt'dicnts— namely,  butter  properly  so  called 
md  milk  unconverted  into  butter,  and  underwent  a  second  process  of  mantifacturing.  It  wan 
;niifc*lr  by  niixing  two  kinds  of  butter  together  by  means  (of  adding  milk  or  cream.  U  was 
[a  mlii«d  article  and  made  in  imitation  of  butter,  and  come  within  the  dehnition  of  margarine  in 
^Sottion  V»  of  the  Margarin^  Act,  1KH7.     On  behalf  of  the  respondents  it  was  contended  that  the 
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article  was  buUcr,  ihsiX  h  was  ailuiittod  to  be  two  bd'ttera  blended  together  &nd  eoald  nol  tit 
called  ao  imitation  of  butt«r.  That  margarine  was  ni&do  from  beef  fat  or  Mine  other  bke  wh- 
atance,  and  that  if  mixed  with  butter  became  margarine ;  but  that  it  could  not  be  cont«nd*J 
that  two  butters  mixed  together  became  mar^rine  or  were  anything  else  than  butter.  Thn*  " 
article  oamc  within  the  definition  of  butter  in  Section  cJ  of  tiie  Margarine  Act,  18H7.  Th*.:  > 
article  was  iimde  exclusively  from  milk  or  cream  only,  and  no  other  subertanoe  wbatcTcr  w 
mix«d  with  it.  The  justiceH  were  of  opinion  that  the  article  in  (|ueHtion  wan  not  morg&rine  u 
defined  by  the  Margarine  Act,  1887,  and  they  dismitwed  the  infomintion.  stibject  Ut  thr 
present  case. 

Mr.  DANCKWitBT»,  K.C.  (with  whom  was  Mr.  Emmanuel),  contended  that  the>  saH^tan** 
was  "  margarine  "  within  the  meaning  of  the  Margarine  Act,  1887,  by  reason  ■' 
of  "  margarine  "  in  Section  8  of  that  Act.     This  delinition  wa^i  incorporated  into  < 
The  substance  therefore  t-ame  within  the  prohibition  in  Section  H  of  that  Act  af^inat 
margaxine  uf  which  the  fat  contains  more  than  10  per  cent,  of  butter  fat. 

Mr.  AsgciTH,  K.C.(with  wVtom  were  Mr.  Macmorran,  K.C^  Mr.  Frampton,  and  Ur.  Rii 
contended  that  the  subatonoe  woe  not  margurine  within  Section  H  of  the  Ad  o(  1899.      It  wi 
not  necessary  to  read  into  that  section  the  definition  in  the  Act  of  IhkT  in  all  tta  amphtu 
Further,  thu  substaiico  was  not  *'  margarine  "  within  the  definition  In  the  Act  of  18H7.     It 
butter  within  the  detiuition  of  butter  in  that  Act.     True,  if  a  piuehaeer  askt'd  for  butter 
this  substance  would  not  be  sold  to  him  without  explanation,  because  it  was  not  the  onHtti 
butter  the  purchaser  must  be  taken  to  demand.     Hut  it  did  not  follow  it  was  not  batter 
the  deHnitiou  of  the  Act  of  1887. 

The  court  disuiissed  the  appeal. 

The  Lotto  (/iiiKF  .lusTiCK^  in  giving  judgment,  said  that  the  information  was  for 
mikrgarine  t)ie  fat  of  wluch  contained  more  tliau  10  per  cent,  of  butter  fat.     Tbo  luogialrate* 
had  dealt  with  the  information  by  holding  that  the  substance  sold  waa  not  margarine.    The  force 
of  Mr.  Danckwerts'  argument  rested  upon  the  following  facts :  Wlien  the  Legislature  nnBcted 
Section  8  of  the  Sole  of  Food  and  Druys  Act,  1889,  it  used  the  word  "  niurgariue."     Th«c« 
in  the   Miu'garine  Act.  1887,  a  detinition  clause  enacting  that  *"margtinne'  ahall  lutAU 
substtmces,  whether  compounds  or  otherwise,  prepared  in  imitation  of  buttur,  and  wliether  mU 
with  butter  or  not,  and  no  such  substance  shall  be  lawfully  sold,  except  under  the  name 
margarine,  and  under  ilie  conditions  set  forth  in  this  Act."     By  Section  25  of  the  Act  of  1 

expressions  in  that  Act  were  to  have  the  same  meaning  as  in  the  Sole  uf  Food  and  P*- \ 

and   by   Section  38  of  that  Act  the    Margarine  -\ct,  1H87,  was   included   among   i 
Mr.  Danckwerts  had  contended  that  the  expression  "mftrgarino  '  must  include  thh 
now  in  question,  because  the  de!initii»n  from  the  Act  of  1887  had  to  be  applied,  and.  ^i 
prepared  in  imitation  of  butter,  it  could  only  be  sold  under  the  name  of  margarine,  and  tK-inv 
margorme  could  not  be  sold  at  all  if  it  contained  more  than  10  per  cent,  of  butter  fat.     I 
answer  was  that,  looking  at  the  Act  of  1899,  it  wiu  quite  plain  that  the  Act  did  ooittutup 
certain  things  which,  according  to  thlii  ikrgtmicnt,  ought  to  bi>  called  margarine,  and  yet 
were  railed  by  a  different  name.     In  Section  1  of  the  Act,  **  adulleraUMl  or  impfjvehshed  h 
(othtr  lliun  mau'garinei  '  was  referred  lu  as  one  of  the  luliclcs  whi(*h  was  not  U*  be  UnporW 
except  upon  certain  ouuditions.     It  would  follow,  iJ  Mr,  Danckwerts'  argument  won  right,  ibsl 
if  impoverished  butter  was  imported  it  could  only  be  sold  as  uurgarine,  and  that  it  roald  ocn  br 
■old  at  all  if  it  contained  more  than  10  per  cent,  of  butter  fat.     That  was  the  logical  msult 
orgnment.     The  facts  as  to  the  iiubstance  in  question  in  the  case  wore  perfectly  well  km 
was  butter  uiixetl  with  milk,  and  it  cuuld  unt  be  Muld  u£  butter  because  of  S- 
Food  tuid  Drugi4  .\ct,  1875.     But  it  might  be  sold  under  tlial  Act  with  a  pi 
Sow.  it  wa.i  contended  that  it  could  txol  be  Huld  at  all   because  il  eonlaitird  ii<  M 

cent,  of  butler  fai,  and  Iiad  been  mode  "'  mHrgarine  "  bv  Act  of  rnrliamcjil.     Ji-  :L_« 
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batter  and  milk  mixed  loffcthor,  and  he  foQnd  aothinf?  to  compel  hiiu  to  say  that  butter  and 
milk  mixed  was  not  to  be  sold  except  as  margarine,  or,  what  was  more  important,  was  not  to 
be  aold  at  uU.  He  thought  the  niOKitjtrnles  were  perfectly  right ;  the  substance  waB  not  margarine, 
bat  butter  and  niillc. 

Mr.  JiiHTtcK  Dakunq  and  Mr.  .Tustick  Cbankru.  delivered  judgment  to  the  same  effect. 

AMOUNT  OF  WATER  IN    MARGARINE.  i 

JOSECU   BtJBTON  AND   SONS  (UMITRD)    V,    MATTINSOX.  J 

This  waa  an  appeal  by  way  of  case  stiitmi  from  a  deciuion  of  justicoB  oonvictint;  the 
appellout  company,  under  Section  fi  of  the  Sale  of  Food  and  Drugs  Act,  1876,  of  aellin)?  raar. 
garine  not  of  the  nature,  subutance,  and  quality  demanded  by  the  purchaeer. 

The  facts  were  as  follows :  On  December  9,  1901,  the  appellants  exposed  for  sale  ai  their 
ehop  at  Hushden,  Korthamptoashire,  a  substance  labelled  margarine  and  tickuted  for  sale  at  titl. 
per  pound.  The  respondent  entered  the  shop  and  called  for  1  pound  of  raarporinc,  to  be  supplied 
out  of  the  margarine  so  exposed  for  sale,  and  he  was  served  with  I  pound  of  the  HubHtanee,  for 
which  he  paid  Od.  The  fonnalities  retjuired  by  the  Act  were  carried  out,  and  the  substance  was 
duly  HTialysc'd.  It  was  admitted  that  the  appellants  had  complied  with  all  the  requirements  of 
the  law  as  to  labelling  and  aellinf;;  the  substance  sold  as  margarine.  The  arial^'st's  certUicate 
«tated  that  the  sample  contained  the  percentage  of  foreign  iiurredients  as  follows:  "Water, 
21  per  cent,  (and  thiit  wba  at  least  •">  per  cent,  in  excess  of  the  amount  of  water  wliieh  margarine 
should  contain.)*'  It  was  objootcd  on  behalf  of  the  appellanu  that  the  words  in  brockets  were 
no  proper  part  of  the  analyst's  certificate,  but  were  a  mere  expression  of  opiiuon,  which  was  in 
no  way  receivable  iu  evidence.  It  was  staled  by  Lhe  analyst,  wlio  was  called  as  a  witness  for  the 
respondent  on  the  requisition  of  the  appellant,  that  the  average  percentage  of  water  contained 
in  margarine  was  from  8  to  10  per  cent.,  so  that,  in  stating  in  his  certiBcate  that  this  sample 
contained  at  least  Ti  per  cent,  in  excess  of  the  maximum  amount  which  should  be  present  in  mar- 
garine, ht)  wau  dealing  with  the  margarine  leniently  and  ullowiiif^  the  same  maximum  aif  is  allowed 
in  bulter — niuuely,  IH  per  cent.  ;  that  margarine,  In  bis  experience,  should  contain  rather  leM^ 
moisture  than  butter  ;  that  well-made  butter  contains  10  to  1'2  per  cent,  of  water  on  an  average ; 
that  the  principle  or  valuable  constituent  of  butter  wba  fat,  of  which  the  percGntago  should  be 
from  80  to  R5  ;  that  the  only  valuable  constituent  of  margarine  was  also  fat,  of  which  it  should 
contain  at  least  8i>  per  cent.  ;  that  this  particular  sample  contained  only  70  i>er  cent,  of  fal,  so 
that  what  was  lacidng  in  fat  was  made  up  in  water  and  salts ;  that  margarine  was  made  from 
various  fats,  either  animal  or  vegetable^ — it  was  usually  made  from  the  more  liquid  portions 
of  animal  fat  mixed  with  various  vegetable  fats  ;  that  margarine  should,  in  his  opinion, 
imitate  butler,  not  only  in  appearance,  but  also  in  its  constituent  elements.  It  was  adtuitted 
that  there  was  nothing  in  the  substance  sold  injurious  to  health,  and  that  margarine  was  sold  at 
times  in  the  iIiHtrict  for  as  much  &»  Hd.  to  lOd.  per  pound,  and  for  as  little  as  4d.  per  pound,  so 
Uiot  6d.  []er  pound  was  the  price  of  a  comparatively  cheap  quality  of  margarine.  It  was- 
admitted  by  the  two  witnesses  of  the  respondent  tliat  the  sample  sold  was  iji  outward  appear 
atici'  au  imitation  of  butter.  No  evidence  was  given  on  the  part  of  the  appellants,  but  it  was 
contended  by  counsel  for  tlie  appellants  on  the  above  facts  that  the  appellants  had  committed  no 
ofTence  iu  point  of  law,  because  ( 1 )  the  terra  "  margarine  "  was  not  a  conventional  term  or  one 
atT\xed  by  usage  to  any  substance,  but  was  a  statutory  term  aHixcd  by  the  Margarine  Act,  IHH7, 
to  all  substances,  whether  compounds  or  otherwise,  prepared  in  imitation  of  butter,  and  that  the 
snbnance  then  m  question  being  prepared  in  Imitation  of  buttt.>r  wiis  riglitly  sold  as  margarine, 
and  was,  therefore,  of  the  nature  and  substance  demanded  by  the  purchaser;  [2]  the  quality  of 
the  substance  supplied  was  that  demanded  by  the  purchtiser,  being  the  mar^^arine  at  t^.  per 
pound  then  exhibited  for  sale  in  the  appellants'  shop  at  Kushden  ;  (H)  the  Legislature  had  not 


170 


THE  ANALYST. 


tix&d  nny  «tiuidard  for  iiiargariiie  oor  enacted  of  what  ingrcdietitfl  it  shoald  be  oouipc»e«d  nor 
proportions  in  which  tboy  elioald  be  combined;  (4)  if  it  bv  nccessiLr.v  that  a  iiubHtancf  aoM  w 
iiiargnrine  «ihon]d  iuut»te  butter,  not  only  in  outward  appenranoe  and  nalufn.  but  in  Uifc 
lngrf*diiMitfl  ns^d  in  its  composition,  tin-  substance  then  in  <[uoHtion.  beiny  not  "-  t  10 

butter  in  such  outward  appeaiunce,  but  also  beinj;  conipofied  of  the  same  injjr**'^'' ;  't— 

namely,  fat,  water,  and  sail-  wa*  margarine,  and  an  article  of  the  nature,  BnbstrtDce.andqaaUty 
demandcfl.  It  wati  cout&nded  for  the  respondent  that,  although  the  Legiskture  had  not  fiinl 
any  trtandard  for  margarine,  neither  liad  it  tixed  any  standard  for  butter,  and  yet  tht^re  had  bc«n 
Beveral  convictions  for  eclUu^  butter  whioli  t'ontained  more  than  IB  per  cent,  of  writer,  and  BUehj 
convivtions  had  been  upheld  on  appeal,  and  that  if  it  M'aa  ilUgal  to  aell  butter  untfa  mure 
m  per  cent,  of  water,  it  was  also  illegal  to  ^ell  margarine  with  more  than  ihn  tame  perc«i 
That  if  it  wae  lawful  to  aell  a»  margarine  a  subtitauce  containing  21  per  cunt,  of  water, 
was  no  reason  why  such  substance  should  not  be  sold  containing  10  or  60  per  cent,  of  watff. 
That  water  wan  not  a  nubstance  prepared  in  imitation  of  butter  within  the  definition  of  IUA^ 
Karlne  contained  in  the  Margarine  Act,  1K87.  The  jneticcB  overruled  the  apiiellanta*  objoctioiUL 
being  of  opinion  that  the  water  found  in  the  margarine  wan  exceraivi*,  and  that,  therefore,  Um 
artich*  Aold  wad  not  of  the  nature,  substance,  and  (juality  demanded,  the  same  b«ing  adultentt^d. 
with  water,  and  they  convicted  the  appellants  subject  to  the  present  case,  imposinf^  a  penalty 
4:1  with  C08C3. 

Mr.  Arory,  K.C,  and  Mr.  W.  H.  Steivenson  appeared  for  the  appellants ;  and  Mr.  Swinbunit 
Hanham  fur  the  respondent. 

The  court  dismissed  the  appeal  yesterday. 

The  \.ORU  Thikf  .U'STIck  said  that  in  this  case  the  niagiBlrates,  the  sale  boint;  «  salr  ot] 
margarine,  and  the  provisionfl  of  the  Margarine  Aft,  1HM7,  having  been  complied  wiili, 
found  that  tjjo  water  found  in  the  margarine  was  exeeasivc,  and  that,  therefore,  the  article 
was  not  of  the  nature,  substance,  nnd  ijuality  demanded,  the  same  l>eing  adultHratod  with  watsrJ 
That  meimt  that  the  subfttiince  was  margarine  and  water,  and  not  margarine.  The  Court 
been  pressed  to  say  that  this  finding  could  not  aland,  because  there  was  no  eWdence  on  wWcl 
the  magistralos  could  come  to  the  conrlutdon  that  the  •'uliHtance  was  luargarinc  and  water.  H 
was  contended  that  the  whole  matter  was  governed  by  Section  3  of  the  Mar;^'ariue  Act,  IHSt, 
which  enacted  that  '*  the  word  *  margarine '  shall  mean  all  substances,  whether  compounds 
ulberwiau,  prepared  in  imitation  of  butter,  and  whether  mixed  with  butter  or  not,  and  no 
Kub&lance  shall  be  lawfully  sold  except  under  the  name  of  margarine  and  under  the  eoadi 
set  furdi  in  thin  Act."  It  was  contended  that,  if  a  j3erson  (*old  any  imitation  of  butler  and 
it  margarine,  there  would  be  practically  no  inquiry  into  the  nature  of  the  substance.  The  obi 
to  this  coMt*intion  was  that  it  overlooked  the;  provisions  of  tlio  legisintion  under  wl 
purchaser  is  entitled  to  get  what  he  asks  for.  He  did  not  say  that  the  prewnec  of  any  p 
percentage  of  water  prevented  an  article  from  being  margarine.  Hut  the  court  had  merel 
see  whether  there  wae  any  evidence  that  the  article  in  question  was  not  margarine  bat 
Karino  and  water.  The  analyst's  certlBcate  said  that  the  9iib«tunce  o»intaine<i  'il  p- 
water.  "  aiid  this  wiu*  at  least  'i  per  cent,  in  excess  of  the  amount  of  wiiter  which 
^liould  contain."  TnloNH  the  analyst  was  railed  the  certificate  was,  under  the  Act,  ax 
evidence  of  the  facts  therein  staled.  The  defendant  could,  however,  require  the  itnalyat' 
railed.  In  this  case  thle  wasi  done,  and  the  analyst  in  hU  evidence  slated  the  hne  of 
which  led  liira  to  i\\y  conclusion  that  he  was  righl  in  slating  that  margarine  ahf' '  "■  ' 
so  large  a  percentage  of  water  as  was  presc^nt  in  this  easr.     The  analyst's  «b*  I 

rriticised.     It  wilh  itaid  he  otighl  not  to  have  compared  margarine  with  butt«r. 
had  bv«tn  oailed  on  the  poiiit :  sTtd  It  wtxH  impressible  to  -My  that  Uic  magi«triit«s  u  i^tl 

in  rel>lni;;  mu  ibe  (UTtitirHte  supplemented  by  thi>  arialy«t*a  oridenoe,  and  in  bnlding  thai 
«iubHtAnev  was  utargnrtne  and  water  and  nul  mar^arme. 

Mr.  Jna-ncii  DxituMa  and  Mr.  JuhTICK  i'HAyKKU.  detivArcd  judgments  to  the  same 
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H  MILK  OF  INFERIOR  QUALITY  FROM  A  SINGLE  COW.  \ 

^^H  KINO'S  BENCH  DIVISION. 

^T^Hot  the  i.oRn  Ohikf  JuHTroR  of  ENULAku,  Mr.  .Iustiik   Iurlino,  anfl  Mr.  .Ii-stick 

Channbu..) 

!  HNITHIKH     V.     BltimiK.  ] 

?'rom  tJu!  "  Tinuta  "  of  Mity  3,  1902. 

This  was  an  nppeal  from  iho  Chelmaford  Quarter  Soseions.  Tht'  raae  raisod  an  iniportiiiii 
queelioD  as  to  whether  a  pereou  uupplyiii^  milk  (>xac'tlv  as  it  came  from  a  cow  could  bu  cuiiriclc'd 
of  tkD  ofTcnce  against  Section  U  of  the  Sak*  of  Kood  nnd  Ortij^s  Act,  1875,  if  the  oulk  was  ni 
inferior  iiuality.     The  following  facta  appeared  from  the  tfase  stated. 

The  appellant,  AVilliam  Hmithiefl,  of  Clact<m-on-Kea,  was  convicted  at  Thorpe  le  Soken 
Petty  Soasiona,  under  Section  0  of  the  Sale  of  Food  and  t>ru^  Act,  1H75,  for  soiling  to  the 
respondeat  on  August  15,  1901,  to  the  prejudice  of   the  purchaser,  milk  not  of  the   nature. 

;ance,  and  qniJity  demanded,  and  he  was  fined  -£*20.  STnitliies  appealed  to  Q;mrter  Seseiom?, 
the  following;  facts  were  proved :  The  reHpi>ndeiit  asked  to  be  Mipplied  with  a  pint  of  new 
mllkf  and  on  analysis  it  was  found  to  contain  only  2'(JI&  per  cent,  of  fat.  The  milk  had  not 
)>een  tampered  with  ur  adulterated  in  luiy  way.  but  wa»  in  the  same  cundition  as  when  it  ciuiie 
froiu  the  cow.  The  small  percentage  of  fat  was  c&us^  by  there  being  a  long  interval  of  sixteen 
hourK  between  the  momlnR  milking,  at  which  the  milk  in  question  was  drawn  from  the  cow, 
and  the  pre\'iouH  milking.  The  owner  of  the  cows  had  been  told  by  veterinary  surgeons  that 
this  aynt^m  of  milking,  while  it  increased  the  rjuantity  of  miUc  at  the  morning  milking,  caused 
it  to  be  deficieni  in  lal,  a»  the  hitter  becu-nie  absorbed.  The  cows  were  not  the  property  of  the 
apfxiUant,  but  of  Mr.  Thomas  Lilly,  from  whom  tho  appellant  purchasod  tlte  milk  under  a 
guarantee,  but  the  appellant  did  not  rely  upon  this  guarantee  as  a  defence.  The  justices  at  the 
(jUATter  Seaalons  were  of  opinion  that  there  had  been  no  ndultrtration  of  or  abstraction  from  the 
ruilk.  hut  that,  nevertheless,  the  oflfencc  charged  had  been  proved.  They  contimied  the  convic- 
tion, and  reduced  the  fine  to  £1. 

Mr.  Warburton,  for  the  appellant,  waid  tliat  as  tliis  was  milk  exactly  as  it  came  from  the 
DOW,  it  was  ptiro  milk,  although  of  inferior  quality,  and  therefore  the  appellant  could  not  be 
convicted— '*  Hoylc  v.  Hitchman  "  {4  Q.B.D.,  283)  and  ''Morgan  p.  Auger"  (L.J.  Newsp.  for 
April  'iO.  190*2,  p.  228). 

Mr,  0.  K.  .loNBS,  for  the  respondent,  sabnutted  that  it  was  a  question  of  fact  for  the 
justices— "Hewitt  v.  Taylor"  (I8flfi,  I  Q.ll..  2H7),  "Dyke  f.  Gower"  tl892,  I  Q.B.,  220).  He 
refi^rred  to  the  Sale  of  Milk  Regulations.  IHOl.  made  by  the  Board  of  Agriculture,  after  the  date 
of  the  alleged  offence,  prescribing  that  where  milk  contained  less  than  3  per  cent,  of  fat  it  should 
be  presumed  till  the  contrary  was  proved  that  it  was  not  genuine. 

Mr.  JrtrnCE  Cbannblc,  in  giving  jndgment,  said  that  the  court  were  not  agreed  as  to  the 

It,  but  he  was  not  sure  that  there  was  any  large  difference  between  them  as  to  the  principles  in 
ion.     It  was  material  t*i  recullccl  that  the  proseculiun  was  under  Section  H,  under  which  it 

been  cloaily  decided  that  there  was  no  ijuefltion  of  guilty  knowledge  or  fraudolont  intent. 
The  '|Uvstion  merely  wax  whether  the  person  charged  had  sold  somethini;  different  from,  amd 
itiferior  lo.  the  thing  demanded  by  the  purchaser.  The  case  of  "Gonlder  v.  Rook'*  (1901, 
2  K.B..  290)  bronght  out  these  propositions.  That  wa»  a  case  of  beor.  which  was  a  manufactured 
article,  but  in  the  case  of  a  utitural  product,  such  as  milk,  the  •tame  principles  were  applicable. 
If  a  pervon  asked  for  new  milk  and  got  something  which  was  not  that  which  he  would  expect 
la  ^t  as  new  milk,  the  otTfnce  had  been  committed.  If  in  ordinary  cases  the  person  chargedh 
waa  able  to  prove  that  what  he  had  sold  as  milk  was  tht'  identical  thing,  without  adulteration  and 
without  manipulation,  that  came  from  the  cow.  then,  unless  there  was  sometliing  farther,  he 
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oleiLrly  proved  that  the  Kubstaricp  Hold  was  tnilk.  If  the  iniio  did  not  know,  and  m&dc  tn(iinri« 
and  discovered  that  the  cow  had  buiik-  iUue»B,  that  would  conflrni  the  analyaU,  and  go  to  fthoi 
that  the  thing  sold  was  not  of  the  nature,  substance,  and  (quality  of  the  aitiolc  demanded.  E 
had  sold  souietliing  wliicb  wab  the  direct  product  of  the  cow,  but  in  the  cose  his  Lurd^ip  «* 
putlinit;  it  wa»  a  cow  whicli  was  not  proditcing  milk,  but  another  liquid,  and  on  those  fad*  ihi 
seller,  though  perfectly  innocent,  ought  to  be  convicted  under  this  section.  One  ha*]  lo  appi; 
those  principles  to  the  proaent  case.  The  view  of  the  magistrates  was  that  tlicre  was  no  rcAwi 
fur  suspecting  any  mi&tHke  in  the  aiuilysis,  and  that  it  showed  that  there  was  a  i^nialler  quauiit; 
of  fat  than  even  the  poorest  kind  of  tuilk  contained,  and  tlmt,  by  reason  of  the  cow  being  milkfr 
at  iinusual  times,  the  substance  that  came  from  the  cow  was  not  a  substance  that  conid  prop«rl 
bo  called  luilk*  That  seemed  to  him  to  be  a  queation  of  fact,  and  if  it  was  not  milk,  it  woji  m 
of  the  nature*  substance,  and  quality  i^manded.  It  was  not  for  the  court  to  interfere  with 
cont'lubioii  of  fact.  This  might  be  a  hard  case,  but,  if  ihey  did  not  lay  down  a  rule  such  as  b 
had  done,  it  might  do  mischief  in  other  oases. 

Mr.  .lusTiCE  Djiblinu  said  that  he  was  very  sorry  that  he  did  not  agree.  The  purohaM 
asked  for  new  milk,  and  he  got  milk  exactly  ah  it  oame  from  the  cow.  What  lit  got  wi 
undoubtedly  new,  and  tlie  queetion  was  whether  it  was  milk.  In  ortlinary  langti&f^B  it  was  miU 
and  it  was  exactly  in  the  condition  in  which  the  cow  gave  it.  If  a  iiuui  askud  for  milk,  h 
meant  cow's  milk,  but  not  the  milk  of  a  diseased  cf)W.  Searing  that  it  wa.4  f<x>d,  he  mUAt  li 
understood  to  demand  milk  tit  for  human  consumption.  If  it  was  not  milk,  what  was  it 
Some  cowB  gave  richer  milk  tlian  others ;  and.  there  being  no  standard,  the  appellant  ^nppiiv 
what  Jie  was  perfectly  entitled  to  describe  an  milk.  If  this  was  only  a  ooseof  xuilk,  hr  aboul 
not  trouble  to  differ  from  the  other  judges,  but  he  feared  that  the  decision  might  be  applied  I 
some  other  natural  product  as  to  which  there  was  no  standard — f.^.,  apples  from  an  apple-m 
which  was  sending  the  malic  acid  into  its  roots,  although  in  so  preposterous  a  case  his  brolhi 
might  be  able  to  distinguish  it.  Il  was  a  principle  capable  of  dangerous  application  to  ^ay  thi 
a  man  could  be  convicted  where,  without  any  element  of  fraud,  he  sold  a  aatural  prodnct  bi  ih 
state  in  which  it  was  produced. 

The  LoBD  Chief  Juhticr  aud  that  he  oould  not  distinguish  In  this  ease  between  LiUy  h 
the  appellant.  The  magistiatCH  had  dealt  with  it  as  a  question  of  fact,  and.  if  thero  vi 
evidence  on  which  they  could  come  to  the  decisiuu  tht^y  did.  tlie  court  ought  not  to  overrulal 
For  the  reasons  given  by  his  brother  Darling,  he  came  to  the  conclusion  that  it  was  not  posiib 
to  distinguish  between  the  appellant  and  Lilly ;  and  ihe  only  question  was  whether  there  wi 
evidence  that  the  article  sold  was  not  of  the  nature,  substance,  and  quality  deaianded.  Tl 
milk  was  deficient  in  80  per  cent,  of  the  fat  proper  to  genuine  milk.  If  there  had  b«oo  pvidvm 
that  the  milk  came  direct  from  the  cow,  and  no  evidence  of  an  abnormal  condition  of  things, 
would  have  been  WTong  to  convict.  Itut  In  this  coitc  it  wa^s  found  that  the  condition  of  the  uxS 
was  due  to  the  way  in  which  the  cows  had  been  milked — i.e.,  there  liad  been  an  abuomu 
interval  of  sixteen  hours.  The  inagmlrHtes  hud  found  that  it  wai>  bo  dctiotent  in  fat  that  it  coo) 
not  fairly  be  described  as  niilk.  He  did  not  say  that  he  would  have  come>  to  the  satue  oonolusbl 
but  it  was  impossible  to  say  that  there  was  no  evidence  tliat  it  was  not  ordinary  new  milk,  fi 
did  not  wiali  to  say  that  there  was  any  arbitrary  standard.  The  order  of  Uie  Uoanl  i 
Agriculture  did  not  establiali  a  standard  for  what  was  or  wiis  not  genuine,  but  only  prinui  /m 
evidence.  It  could  still  be  proved  by  the  defendant  that  the  milk  was  genuine.  If  it  tnriiwl  vx 
that  the  tu-ticle  produced  was  the  renult  of  an  abnormal  condition  of  things,  whf>th(ir 
disease  or  from  abnormal  treatment,  there  was  evidence  on  which  the  justices  might  find 
the  article  wa4I  not  of  the  nature,  substance,  and  quality  demanded.  The  purchaser,  whan 
oAked  for  new  milk,  was  entitled  U>  have  an  article  whiob  was  nut  other  than  ordiimry 
by  rcHiion  of  any  special  way  in  which  the  cows  had  been  treated. 

Tlie  appeal  wiu  accordingly  dtsmissod,  but  without  cost*. 
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PROCEEDINGS   OF  THE   SOCIETY    OF   PUBLIC    ANALYSTS. 

HE  monthly  meeting  of  the  Society'  was  held  on  Wednesday  evening,  May  7,  in  the 
('hemical    Society's  l^oras,  Burlington    House.     Mr.  W.   W.  Fisher,  M..A.,  in   the 
bsence  of  the  President,  occupied  the  chair. 

The  minutes  of  the  previous  meeting'  were  read  and  ooniirnied. 
Certificates  of  proposal  for  election  to  membership  in  favour  of  Messrs. 
M.  Wynter  BIyth,  B.A.  (Cantab,),  B.Sc.  (London),  F.I.C.,  and  W.  F.  Sutherst.  Ph.D. 
(Geneva)*  A.I.C.,  wore  read  for  the  second  time;  and  a  certificate  in  favour  of 
Mr.  Alfred  Howard,  A.R.C.S..  A.R.8.M.,  analytical  chemist,  186,  Stanstead  Road, 
Forest  Hill,  S.R,  Gas  Examiner  to  the  London  County  Council,  and  to  the  Lewisbam 

I  Borough  Council,  was  read  for  the  first  time. 
Messrs.  W.  H.  Jollyman,  J.  T.  Norman,  J.  Golding,  and  W.  Bowen  were  elected 
roeinberB  of  the  Society. 
The  following  papers  were  read:    ''The  Composition  of   Milk,"  by  H.  Droop 
Hiohmond  ;  '*  Fluorides  as  Butter  Preservatives,  with  Obsei'vations  on  their  Influence 
on  Artificial  Digestion,"  by  Otto  Hehner  and  C.  W.  Hehner;  "  Note  on  a  convenient 
Apparatus  for  the  Chemical  and  Bacteriological  Examination  of  the  Atmosphere,'* 
by  Wm.  Cbattaway  and  F.  M.  Wharton;  and  a  "Note  on  some  Drug  Standards.' 
by  H.  Wippell  Gadd. 
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FLUORIDES  AS  BUTTER  PRESERVATIVES,  WITH  OBSERVATIONS  ON 
THEIR  INFLUENCE  ON  ARTIFICIAL  DIGESTION. 

By  Otto  and  Charles  W.  Hehner. 

{Bead  at  the  Meeting,  May  7,  1902.) 

The  evidence  taken  by  the  Departmental  Committee  on  the  use  of  preservatives  and 
colouring  matters  in  food  contains  only  one  very  brief  reference  to  fluorides,  and 
that  of  a  negative  character,  one  witness  being  asked  whether  he  had  met  with  any 
article  of  food  containing'  fluorides,  the  reply  being  that  ho  had  not  met  with  them. 
but  had  heard  of  their  use. 

During  the  last  few  months  there  appeared  on  the  Ijondon  markets  a  good  deal 
of  Brittany  butter  which  either  did  not  contain  any  boric  preservative  at  all  (while 
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the  Brittany  practice  had  hitherto  been  to  add  from  0'4  to  0*5  per  oent^  of  bork 
acid),  or  only  unusually  small  quantities  ;  yet  these  butters  possessed  the  keeping 
qualities  of   butter  containing  preservatives.     Our  attention  was  directed    to 
butters  by  a  firm  of  the  highest  standing  in  the  butter  trade.     After  searching 
salicylic,  benzoic,  and   sulphurous  acids,  with   negative   results,   we   flucoeoded 
obtaining  in  a  few,  but   by  no  means  all  such  instances,  distinct  eWdence  of 
presence  of   a  soluble   fluoride.      Fifty  grammes  of  the   butter  were  melted 
platinum  basin,  the  aqueous  layer  separated  from  the  fat,  rendered  slightly  alk 
with  sodium  hydroxide,  evaporated,  the  residue  ignited,  transferred  to  a  platin 
crucible,  strong  sulphuric  acid  added,  and  the  crucible  covered  with  a  waxed  all 
glass  upon  which  a  distinguishing  mark  had  been  scratched  with  a  pin.    The  cructl 
and  contents  were  gently  heated  upon  a  sand-bath  for  two  boura,  and  the  glass  a 
examined  after  the  removal  of  the  wax.     We  found  that  1  milligramme  of  oalci 
or  sodium  tiuoride  showed  distinct  etching  of  the  gla«is. 

Instead  of  melting  the  butter  in  a  platinum  basin,  the  melting  out  can  be  d' 
equally  well  in  glass,  but  a  Uttle  alkali  should  be  added. 

It  soon  became  apparent  that  in  the  pre&ence  of  boric  preservative   Quo 
could  not  thus  be  diBcovered,  for  in  presence  of  both  strong  sulphuric  acid  evol 
boron  fluoride.     By  the  use  of  dilute  sulphuric  acid  tbe  formation  of  borou  fiuo 
is  avoided,  and  as  long  as  the  amount  of  boric  acid  is  not  greater  than  live  times  t 
of  the  fluoride,  a  reaction  (etching  of  the  glass)  can  be  obtained.     But  we  found 
far  preferable  to  get  rid  of  the  boron  compounds  before  testing  for  fluorides, 
arjueous  Hquor  is  separated  from  50  grammes  of  the  butter,  and  without  clarifying 
calcium  chloride  is  added,  the  liquid  heated  to  boiling,  and  a  small  excess  of  aodi 
carbonate  used  to  precipitate  the  calcium  compounds.     The  precipitate  consists 
calcium  hDrate,  fluoride,  carbonate,  with  some  phosphate  and  perhaps  sulphate.     U 
is  filtered  off,  burnt  and  treated  with  hot  dilute  acetic  acid  ;   this  dissolves  out  the 
carbonate,  borate  and  phosphate.     The  residue  is  again  collected  on  a  filter,  igoitod. 
and   treated  with  strong  sulphuric  acid.      Distinct  etching  of   the  glass  reaultu  id 
presence  of  fluoride.     We  have  thus  often  been  able  to  get  fluorine  reactions  ^b«n. 
without  separation  of  borate,  the  tests  were  quite  negative.     We  also  endeavoured  to 
make  this  test  a  quantitative  one,  though  with  no  conspicuous  success.     The  fintl 
precipitate  containing  the  calcium  fluoride  was  weighed  after  the  etching  process,  (be 
sulphuric  acid  was  driven  off,  the  residue  strongly  ignited,  and  tbe  weight  of 
resulting   calcium   sulphate   again   ascertained.      Since    calcium   fluoride,   with  i 
molecular  weight  of  78  yields  13()  pans  of  calcium  sulphate,  the  inoreaae  of  weigl 
should  furnish  the  measure  of  the  amount  of  duorine.     But  even  in  cases  where  OA 
etching  could  be  observed,  and  where  we  must  presume  fluorides  to  have  been  abaenl, 
there  was  a  distinct  residue  left  after  the  acetic  acid  treatment,  and  this,  in  m 
cases,  slightly  increased  in  weight  after  being  converted  into  sulpbate.     It  ia 
bable  that  the  ignited  calcium  phosphate  was  rather  more  insoluble  ia  the  <3 
aortic  acid  than  was  expected,  and  trioalciurr.  phosphate,  on  ignition  with 
aulphunc  acid,   we  have  satisfied  ourselves,  gains  notably   in  weight,   tbe  ign 
residue  corresponding  in  composition  with  a  mixtmre  of  (calcium  sulphate) 
calcium  pyrophosphate  with  a  litUe  metaphosphate.     But  when  a  fluorine  reaotofl' 
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was  obtained,  the  increase  Id  weight  woa  nearly  always  materially  higher  than  in  the 
negative  oases.  The  increafie  in  weight  corresponded  from  about  0'04  to  0*08  per 
cent,  of  sodium  fluoride.  This  amount  is  probably  overestimated  by  about  002  per 
cent..  80  that  the  actual  quantity  of  sodium  duoride  preseut  is  from  1  to  4  grains  per 
pound.  These  figures  make  no  pretence  to  accuracy,  bub  cannot  be  far  off  the  truth. 
We  obtained  some  of  the  fluoric  butter  preservative  from  ]5rittany.  This,  oi 
analysis,  was  found  to  contain  about  98  per  ceut.  of  sodium  tiuorido,  the  reuiaind< 
being  moisture.  A  strong  trace  of  lead,  doubtless  due  to  the  use  of  lead  vessels  in  the 
preparation  of  the  hydrofluoric  acid,  was  also  pi^esent. 

With  the  precipitate  obtained  from  some  of  the  samples  of  butter  several  glass 
plates  in  Bucoession  could  be  strongly  etched. 

We  have  so  far  found  fluoride  in  twenty  samples  of  butter  ;  in  ten  samples 
there  was  no  boric  preservative  ;  while  in  ten  others  this  whs  also  present  in 
amounts  varying  from  018  per  cent,  to  0-3(>,  or  from  12'6  to  25'2  grains  per  pound 
We  have  also  searched  for  fluoride  in  a  few  samples  from  other  countries  in  which 
circumstances  appeared  to  render  the  presence  of  some  preservative  other  than 
boric  likely,  but  with  negative  results.  So  far  the  use  of  fluoride  seems  to  be  confined 
to  certain  French  butters. 

As  traces  of  fluorine  0)ust  be  present,  and  are  stated  to  have  been  found,  in  milk, 
we  tested  the  ash  of  oO  grammes  of  milk,   but  with  quite  negative  results.     The- 
reactions  obtained  with  50  grammes  of  butter  must  therefore  be  due  to  the  added 
material. 

The  Preser\'atives  Committee  of  the  Ijocal  Government  Board  recommended 
that  borate  be  the  only  permitted  pieservative  in  butter  and  margarine.  As,  however, 
it  might  be  argued  that  no  evidence  as  to  the  use  of  fluorides  in  butter  was  before  the 
Committee,  the  recommendation  in  question  might  not  apply  to  that  preservative,  it 
becomes  important  to  inquire  into  the  physiological  action  of  fluorides  when  taken  in 
the  quantities  that  might  be  consumed  in  butter.  Taking  the  maximum  amount  we 
have  met  with — namely,  about  4  grains  to  the  pound — it  would  follow  that  in  *2  ounces 
of  butter,  which  a  perBon  might  very  easily  cousunie,  ^  grain  of  sodium  fluoride  would 
be  contained.  We  take  from  the  American  Dispensatory  (17th  edition,  p.  1634) 
the  following  statements  :  "  Waddell  states  that  the  alkaline  fluorides  are  not 
pronounced  irritantH,  and  when  taken  internally  in  doses  of  a  grain  to  a  grain  and  a 
half  continuously  they  reduce  the  force  and  the  frequency  of  the  pulse,  at  the  same 
tiuie  depressing  the  temperature  and  increasing  somewhat  the  flow  of  urino,  but  not 
distinctly  uffectiug  either  the  respiratory  or  the  cutaneous  functions.  This  accords 
with  the  physiologicul  studies  of  Tappeiner,  who  found  in  aniuialn  the  soda-salt  to 
powerfully  depross  blood -pressure  by  acting  on  the  vaso-moior  centrea  I>eath,  after 
profound  collapse,  was  produced  by  centric  failure  of  respiration.  Dr.  Waddell  also 
*'-'"-r.  that  there  is  an  enormous  decrease  in  the  number  of  red  blood  corpuscles, 
was  a  rifciu  ^^^  ^^^  ^^^^  ^^^^  prove,  to  he  tho  result  of  a  direct  action  upon  the 
mittee  had   recor 

permitted  in  the  cu.,  j.^^^^,^  ^^  ^^^  ^^^^  1^.^^^^  ^  presumption  that  the  quantities  of 


g  constituente  causing  u  butter  preservatives  are  not  without  injurious  action 


cream,  which 


upon 
tber  of  experiments  we  have  made  with  digestive  ferments 
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show  clearly  that  fluorides  have,  io  some  oasss  at  least,  a  powerful  iuhibitory  aolioa. 
As  regards  some  fermentative  actioas  this  is  already  well  known.  Thus,  in  Oppen- 
heimer'a  IkjoIs  on  ••  Ferments,"  translated  by  Mr.  C.  A.  Mitchell,  we  find  the  statem< 
that  sodium  fluoride  prevents  the  action  of  rennet  (p.  HI),  and  that  fluorides  bav6 
marked  iujurious  effect  upon  the  zymase  obtained  by  Buchner  from  yeast  (p.  21 
In  ElTronVs  method  for  the  suppression  of  bacterial  organisms  in  tbe  manufacture 
alcohol,  it  has  been  found  (Maerker,  "  Das  Fluss-saeureverfahren  iu  der  Spiri 
fabrikatiou,"  Berlin,  1891)  that  as  Jittle  ivs  10  grammes  of  ammonium  fluoride  in 
100  litres  of  water  may  injure  the  germinating  power  of  barley,  and  that  more  t 
3  grammes  in  100  litres  may  interfere  with  the  diastatic  power  of  malt. 

Now,  since  butter  with  about  13  per  cent,  of  water  was  found  to  oont&ia  t 
002  to  OOG  per  cent,  of  fluoride,  calculated  as  the  sodium  salt,  tbe  samples  contain 
an  aqueous  solution  of  from  0*16  to  046  per  cent,  stren^h,  which  solution  iahibiu 
the  growth  of  microorganisms  in  tbe  butter.    In  the  experiments  which  we  are  a 
to  gtvo  a  more  dilute  solution  was  employed  in  every  case. 

Ptyalin  ExpcrimenU. — Ten  grammes  of  air  dry  arrowroot  were  gelatioixed  witfa 
hot  water  and  the  bulk  made  up  to  250  c.o. ;  b  c.o  of  sublingual  saliva  were  add 
when  the  solution  had  a  temperature  of  38°  C.     After  one  hour  at  that  teinperat 
iodine  gave  only  a  brown  coloration.    The  euprio  reducing  power  oorreaponded 
42*63  per  cent,  of  maltose  calculated  on  the  original  starch  taken. 

A  precisely  similar  experiment   was  made  at  the  same  time,  O'l   gramme 
ammonium  fluoride  (containing  55-8  per   cent,  of  fluorine)  being  added  after 
arrowroot  bad  beeu  gelatinized.     After  an  hour's  digestion  iodine  gave  a  strong  bl 
colour ;  the  solution  had  no  cuprie  reducing  power. 

A  similar  experiment  was  made  with  an  equivalent  quantity  of  sodium  flaort^ 
After  one  hour's  digestion  the  solution  gave  a  blue  colour  with  iodine  and  did 
reduce  Fehliug  solution. 

It  follows  that  salivary  action  is  prevented  by  a  solution  containing  00-1  per  oe 
of  aodium  fluoride,  or  its  equivalent  iu  ammonium  fluoride. 

Peptic  Digestion. —Three  lots  of  50  grammes  each  of  hard  boiled  white  of 
which  had  been  rubbed  through  a  fine  sieve,  were  heated  to  10^  C.  with  *Jo0  c.c.  of 
0'^  per  cent.   HOI  solution  oontainiog  enough  pepsin  to  dissolve  the  whole  of 
white  of  egg.     One  lot  did  not  receive  auy  fluoride,  the  second  0-1  gramme,  and 
third  0-05  of  ammoniuui  fluorida     .\fter  five  hours  the  whole  of  the  white  of  egg 
solution  1  had  disHolv^d,  the  amount  of  egg  bad  not  visibly  diminished  in  >^o!utioTi 
while  a  very  large  proportion  was  left  undissolved  in  sample  3. 

It  is  clear  that  as  little  as  0*02  per  ceut.  solutions  of  iluoridt^  greatly  luiert 
with  peptic  digestion.     The  diilerence  in  tbe  appearance  of  the  contents  of  the 
bottles  was  so  striking  that  quantitative  experiments  seemed  unnecessary. 
^i        lUnnet  Exptni^ne^tU.  -Contrary  to  the  statement  iu  Oppeuheimer  - 
^Ibove,  we  could  not  perceive  auy  interfering  action  of  a  small  amouiit^^.    ,,  a 

the  milk-curdling  action  of  a  solution  of  rennet.     Nor  was  such  \v  yf^\x%^  (h« 
be  e.Npected  with  <{uantitje8  of  fluoride  smaller  than  amounts  en^^j^^^j^tu   aolphftlft^ 
the  oalcium  salts  contained  in  the  milk.     As  soon,  however,  as ^^^g,^  ^  fluorino  X 
WM  overstepped,  the  fluoride  stopped  the  rennet  action. 
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Diastatic  Action. — The  proportions  of  starch  (arrowroot)  and  water  were  ih« 
same  as  in  the  saliva  experiments,  but  instead  of  the  saliva  "li}  c.c.  of  a  cold  wat^-r 
infusion  of  malt  were  used,  the  temperature  being  maintained  at  65°  C.  for  one  hour. 
The  iodine  reaction  after  that  time  was  markedly  different  in  the  fluids  with  ftO" 
without  fluoride ;  in  the  former  case  only  a  darkening  in  the  colour  was  the  resmt, 
while  in  the  latter  a  strong  erythrodextrine  reaction  was  always  obser\-ed.  The 
reducing  power,  calculated  in  percentages  of  maltose  upon  the  weight  of  the  arrowroot 
taken,  was  found  to  be  as  follows  : 


Without 

With 

ainmnniiim  lUioride. 

ammonium  fluoride. 

()7-4 

57-4 

Oil 

45-0 

These  figures  bear  out  Maerker's  warning  previously  referred  to.    At  the  aaiHt? 
time,  it  appears  that  the  injurious  action  of  fluorides  upon  the  salivary  stanch- 
solvent  action  is  far  more  pronounced  than  in  the  case  of  the  corresponding'  waiJ 
diastatic  effect.     From  some  (jualitative  tests  made  by  us  it  also  appears  chat  uic 
inhibitive  influence  of  fluorides  upon  the  ferment,  which  forms  mU8t»rJ  cil  '^vui 
niyrosin,  is  but  slight. 

Against  the  use  of  fluorides  in  the   manufacture  of  alcohol,  as  ^^  l/^^wtn* 
process,  no  objection  can  be  raised  from  a  sanitary  point  of  view,  becatt**^*^*^'^'^**^ 
does  not  enter  into  t)ie  final  product.     The  case  is  far  otherwise  wiwc  fh<?  uuoriof  i^ 
directly  admixed  with  food  materials  and  is  consumed  with  theia  -tl  ?"'=*""  "*'*' 
use  of  fluoride,  as  far  as  our  experience  goes,  appears  to  be  coaiaw  A'  *  *"'K'«' 
country — France.     Wo  hope  that  our  remarks  may  be  the  means  w*nWJ^'"'**^'"' 
spread  of  its  employment. 

We  may  further  take  this  opportunity  to  express  the  h<H»  satf  w^^****"  *" 
tlie  Local  Government  Board  will  no  longer  delay  the  issue  ct  3MB*** ''*'*'^'**'""'* 
the  use  of  preservatives,  the  Committee's  report  hann^  SMS  jiuwwtf  ***>>  >*\ 
niontlis  ago. 

Discussion-. 
Mr.  Lloyd  said  that  about  lifteen  years  ago  be  **£  jmc  la^  -^  **^  ^^*'^    ' 
one  of  the  colonies  that  a  means  of  preservioz  buaac  jjk  **  •*'***^^    *  *■-  ' 
could   not   be  detected   by  analysis,  and,  after  -'■&'^  t^'^  •*  ^  ^'^  '  *        « 
fluorides  were  being  used.     lie  had  reported  itas  Vrnmaw  «  J^*-    ■ .  ■■  .  ..  ^ 
than  some  other  preservatives,  and,  as  far  as  z&'aer.  *■  ^m^P^  s-*       -n 
of  boracic  acid.    Last  year,  however,  he  had  bais.  jibb^'^k^-^'^ 
ill  the  form  of  sodium  fluoride,  were  again  biiofiaL^-*  ^'^^^^    -   ^  jp 

as  soon  as  tht;  possibility  of  the  prohibiU-x.  u;  -^xM  ««■«>*«*-   -  .lis. 

became  known,  the  material  was  intn>dao£>:  m  t  atir***  V"**^  the 

ho  was  afraid  that  its  use  might  not  be  eyaia*  2  Mr  -V. >»»«.•.'..      .  jbtain 

mittee  had  recommended  that  the  bk  z  -.  -m^*-  ^<"*^  -*^-  d-point, 

permitted  in  the  case*  of  butter — a  *'''*'vat\m'^m  jt*-**"*^  ^d  greatl** 

constituents  causing  decompov  c^   s^^^^Bi-  e  ^  aigthef 

case  of  cream,  which  wu  '•^^:M:mf^  iv-  lUpf 
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Bubatances  liable  to  decomposition,  instead  of  being  wasbed  out,  were  all  contained 
in  it.  So  far  as  he  knew,  sodium  fluoride  was  being  used — or,  at  any  rate,  was 
ready  to  be  used — not  merely  for  butter,  but  for  milk  and  cream.  He  thought  that 
a  debt  of  gratitude  was  due  to  the  authors  of  this  paper  for  having  described  so 
clearly  a  method  by  which  it  could  be  detected.  It  had  taken  him  a  very  long  time. 
in  years  gone  by,  to  detect  the  preservative  in  the  colonial  butter  he  had  referred  to, 
and  if  he  had  not  been  perfectly  certain  that  some  preservative  was  present,  he 
might  have  considered  the  search  hopeless,  and  have  said  that  no  preservative  wai 
prcseut.  In  regard  to  the  statement  that  the  action  of  fluorides  upon  rennet  was 
only  marked  when  sufficient  was  present  to  neutralize  or  combine  with  the  Urn 
present  in  the  sample  of  milk  experimented  with,  he  would  point  out  tbat  the  action 
of  rennet  was  a  time  action,  and  the  question  was  not  whether  the  action  might  be 
actually  stopped,  but  whether  it  might  not  be  delayed ;  and  he  would  like  to  hear 
whether  the  authors  had  made  any  experiments  which  would  show  whether  tbe 
action  of  rennet  was  delayed  to  any  extent  by  quantities  of  fluorides  too  small  ti 
sDop  it  altogether,  for  he  fancied  chat  the  digestion  of  milk  in  the  infant  mnat  be 
some  extent  similar  to  the  action  of  rennet,  and  therefore  that  a  substance  added  ia 
small  quantities,  if  ii  delayed  tiie  action  of  rennet,  would  probably  also  delay  digefi 
cioD  in  the  infant,  and  would,  on  that  account,  be  injurious,  although  it  might  n 
actually  prohibit  entirely  the  action  of  rennet. 

iMr.  Allkx  said  that  probably  it  was  within  the  knowle<lge  of  the  authors  and 
of  others  present  that  the  use  of  silico-dnoride  of  sodium  as  a  preservative  had  been 
patented,  and  that  the  compound  was  manufactured  to  a  considerable  extent  at 
Warrington.     The  use  of  sodium  fluoride  had  probably  grown  out  of  it.     It  wa« 
interesting,  seeing  tbat  the  association  of  boric  acid  with  Huorides  had  been  men 
tioued,  to  note  that  boron  compounds  also  were  manufactured  largely  at  Warringto 
He  would  like  to  hear  if  the  authors  had  any  suspicion  that  the  two  were  used  in  oon 
junction.     Possibly  the  boron  was  in  the  form  of  boro-duoride  of  sodium  fNaliFI.) 
or  borax  and  hydrolluoric  acid  might  be  used,  and  would  probably  form  a  compoun 
(HBFl^)  eminently  suitable  for  the  purpose  in  question. 

Mr.  KiCHMoNU  mentioned  that  it  had  been  proposed  to  use  fluo*boracic  acid  as 
preservative,  and  some  years  ago  he  had  exammed  a  sample  which  contained  ii.  il 
did  not  think,  however,  that  it  had  ever  been  extensively  used. 

Mr.  BuiANT  said  that  sodium  fluoride  had  been  patented  some  five  or  six 
ago  as  a  preservative  for  beer,  but  iu  that  case,  aj^in.  no  practical  applicatioa 
followed. 

Mr.  FisHKu  said  that  he  roraembered  that  some  years  a^'o  potassmtn 
tluoride  had  been  n^commended  as  a  strong  and  powerful  antiseptic  and  a 
excellent  preservative,  and  he  had  made  a  few  experimeats  with  it  at  the  tim 
but  he  bad  never  met  with  it  professionally,  and  did  not  know  that  it  had  com 
into  use. 

Mr.  O.  Hehn'Ek,  in  reply,  said  that  their  experiments  had  boon  confined 
ascertaining  the  presence  of  tluorides,  and  he  could  not  say  whether  boro^rluori 
had  beun  also  used  or  not.     In  many  cases  boro-Huoride  was  certainly  absout,  I 
they  had  found  fluoride  in  the  absence  of  boron.    Ue  doubted  wbetbcr  at  the  preM 
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titDe  any  AuGtralian  butter  contained  fluorides.  Their  experiments  in  regard  to  the 
action  of  rennet  were  quite  t|uaUtativd.  The  results  obtained  had  been  that  witboat 
flaorides  coagulation  took  place  in  a  very  short  time  at  blood  heat,  while  after  the 
addition  of  duoridos  the  milk  remained  iluid  for  a  long  time.  The  inhibitive  action 
of  the  Euoride  was  only  apparent  after  a  certain  quantity  had  been  added.  The 
tifBt  few  drops  of  the  aoluLiou,  which  made  no  difference,  were,  he  surmised — though 
he  had  not  actually  determined  whether  such  was  the  case — necessary  for  the 
precipitation  of   the  calcium.     Their  remarks  had   been  intended   mainly  for   the 

nformatioD  of  analysts,  but  partly  also  for  the  information  of  the  Board  of  Agriculture. 
He  presumed  that  the  limitations  recommended  by  the  Departmental  Committee 
on  Food  I'reservatives  could  only  be  regarded  as  extending  to  those  preservatives 
which  had  been  referred  to  in  the  course  of  the  Committee's  inquiry.  Only  such 
substances  could  bo  prohibited  or  permitted  as  were  known  to  be  used  at  the  time 
of  the  inquiry.  As,  however,  formal  regulations  had  not  yet  been  issued,  there 
might  be  still  time  to  extend  the  prohibition  to  fluorides,  which,  in  his  opinion,  were 

Qjurious. 
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THE    RAPID    ESTIMATION    OF    BORIC    ACID    IN    BUTTER 

By  H.  Dboop  Richmond,  F.I.C,  and  J.  B.  P.  Harrison,  F.I.C. 

{kead  at  iJu  Meeting,  April  9,  1902.) 


The  report  of  the  Preservatives  Committee  recommending  a  limit  of  05  per  cent,  of 
boric  acid  in  butter  has  rendered  it  desirable  to  make  the  estimation  of  this  substance 
as  simple  and  rapid  as  possible.  We  have  been  in  the  habit  of  using  a  slight 
modihcation  of  Thomson's  method  :  About  25  grammes  of  butter  is  weighed  into  a 
stoppered  cylinder,  enough  water  to  make  with  the  water  already  present  a  number 
of  c.c.  equal  to  the  weight  of  Imtter  in  grammes,  and  10  to  16  c.c.  of  chloroform  are 
added  ;  the  contents  of  the  cylinder  are  warmed,  mixed,  and  allowed  to  separate  , 
an  aliquot  portion  of  the  aqueous  solution  is  drawn  off  (each  c.c.  containing  the  boric 
acid  of  1  gramme  of  butter),  made  alkahne,  evaporated,  ignited,  and  the  soluble  ash 
dissolved  in  hot  water.  This  solution  is  made  neutral  to  methyl  orange,  boiled  to 
expel  CO^,  and,  after  the  addition  of  glycerol,  titrated  with  standard  alkali.  We 
have  proved  the  accuracy  of  this  method,  have  found  that  the  insoluble  ash  is  free 
from  boric  acid,  and  have  also  ascertained  that  the  ignition  cannot  be  dispensed  with, 
the  resaltB  without  it  being  from  00-5  to  0-10  per  cent,  too  high. 

The  evaporation,  ignition,  and  extraction  of  the  ash  with  hot  water  take  op 
some  little  time,  and  we  experimented  to  find  a  method  which  would  avoid  this. 
Our  tirst  experiments  were  with  a  slight  modification  of  Deuiges*  method  for  the 
estimation  of  boric  acid  in  milk  (J,  Pharm.  Chim.,  vi.  (2),  19),  hut  we  failed  to  obtain 
sufliciently  concordant  results,  due.  as  we  soon  found,  to  the  fact  that  the  end-point, 
when  titrating  boric  acid  with  phenolphthalein  in  milk-sugar  solution,  varied  ^'reatly 
with  the  temperature.  We  found,  however,  that  when  the  solution  was  boiling  the  end- 
poinO  was  constant  and  suflioiently  sharp.    The  end  reaction  is  distinctly  sharper  in 
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milk-sugar  solution  than  in  wat^r ;  a  5  per  cent,  solution  of  milk-sugar  was  sotut 
what  arbitrarily  adopted. 

Our  preliminary  experiments  were  made  with  a  weighed  quantity  of  hone  aoii 
dissolved  in  10  c.c.  of  water,  to  which  was  added  15  c.c.  of  a  10  per  cent,  nutk-sugari 
solution  and  3*25  c.o.  of  water  (the  average  amount  contained  in  2d  grammes  of 
butter).  A  few  drops  of  phenolphthalein  wore  added,  and  the  salution  raised  to  the 
boiling-point;  ^  caustic  soda  solution  was  added  till  a  faint  but  distinct  pink  colour 
was  observed  ;  about  15  c.c.  of  glycerol  was  then  added,  and  the  solution  titrated  ani 
a  pink  colour  was  produced. 

The  following  results  were  obtained  : 


Borje  Add 

Co. 

of  ^  Sodft  in 

C.C 

!;  Soda  iu 

DlffenocQi 

b.ihe  Add 

Ukeo. 

Milk- 

sagar  Solution. 

Uljoerol  Solution. 

A/ #44  V  a  V  a4  ^^j  V 

found. 

0*100 

0-53 

3-23 

2-70 

0-01)9 

0-070 

0-33 

2-24 

1-91 

0O70 

0-050 

0-26 

1-62 

1-36 

oot^ 

0020 

010 

0-65 

0-65 

0-020 

It  is  seen  that  the  difference  between  the  two  titrations  indicates  84*i  per  oent. 
of  the  total  boric  acid,  and  1  c.c.  of  ^  soda  is  equal  to  0'03iJ8  grammes  of  boric  acid. 

The  influence  of  slight  dilution  was  studied  ;  a  1  per  cent,  boric  acid  solutioi 
was  used. 

Ten  c.c.   boric  acid  solution  + 15  c.c.   10  per  cent,   milk-sugar  solution  -f  0 
water,  indicated  0100  gramme  boric  acid. 

Ten  ac.  boric  acid  solution -f  15  c.c.  10  per  cent,  milk-sugar  solution -4- 3*25  c.( 
water  indicated  0*100  gramme  boric  acid. 

Ten  c.c.  boric  acid  solution -i- 15  c.c.  10  per  oent.  milk-sugar  solution +  7*5  o. 
water  indicated  0*098  gramme  bono  acid. 

The  dilution  due  to  the  extreme  percentages  of  water  likely  to  be  met  with 
butter  will  not  atfeot  the  determination. 

Various  substances  which  may  occur  in  butter  were  added  to  the  boric  acid 
solution. 

Ten  ao.  boric  acid  solution  + 15  c.o.  10  per  cent,  milk-sugar  solution  +  4  c.o.  roil 
indicated  0-100  gramme  boric  acid. 

Ten  c.c.  boric  acid  solution +  15  c.c.  10  per  cent,  milk-sugar  solution +  3*26  a i 
of  a  solution  containing  butyric  and  caproic  acids  indicated  0-100  gramme  boric  aeii 

Ten  c.c.  boric  acid  solution  +  15  ex  10  per  cent,  milk-sugar  solution  +  3*25  ci 
of  a  solution  containing  0030  gramme  P.,,0;,  mdicated  0*102  gramme  bone  acid. 

Ten  0.0.  boric  acid  solution +  15  ox.  10  per  oent.  milk-sugar  solution +  3*35  ai 
of  a  solution  containing  0059  gramme  P.O^  indicated  0102  ^ammc  boric  acid. 

It  is  thus  seen  that  none  of  the  substances  likely  to  be  present  in  butter  wiU 
atfect  the  determination.  Considerable  quantities  of  phosphoric  aoid  have,  bowerw* 
a  prejudicial  effect ;  a  solution  free  from  boric  acid,  and  containing  0-297  gnuaiM 
P  ,0j,  indicated  0'019  gramme  of  boric  acid. 

Mixtures  of  boric  acid  and  borax  may  be  titrated  by  adding  a  little  mineral  Aoid 
to  liberate  boric  acid  from  the  l)orax. 
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An  amount  of  commercial  preservative  equal  to  O'lOO  gramme  of  boric  acid 
iicated  0'103  gramme  boric  acid. 

As  the  result  of  our  experiments,  we  have  adopted  the  following  method: 
eigh  out  25  grammes  of  butter  in  a  beaker,  add  25  c.c.  of  a  solution  containing 
grammes  of  milk-sugar  and  4  c.c.  N  sulphuric  acid  to  100  c.c.  Place  in  the  water- 
en  till  the  fat  is  just  melted  and  stir  well ;  allow  the  aqueous  portion  to  settle  for  a 
w  minutes  and  draw  off  20  c.c. ;  add  a  few  drops  of  phenolphthalein,  bring  to  the 
»il,  and  titrate  with  f  aoda  till  a  faint  pink  colour  just  appears  ;  add  12  c.c.  glycerol, 
id  titrate  till  a  pink  colour  appears.  The  difference  between  the  two  titrations,  less 
6  amount  of  alkali  required  by  12  c.c.  of  glycerol,  multiplied  by  0*0368,  will  give 
e  amount  of  boric  acid  in  20  c.c.,  and  this,  multiplied  by 

100  +  percentage  of  water 
■      20  • 

ill  give  the  percentage.    If  the  percentage  of  water  is  about  the  average,  it  may  be 
ken  as  13  without  appreciable  error. 

Generally,  the  number  of  c.c.  of  ^  soda  used,  multiplied  by  0-2,  will  very  closely 
>proximate  to  the  percentage  of  boric  acid. 

The  following  test  experiments  will  show  that  the  method  is  accurate  enough 
r  all  purposes.  They  were  made  by  weighing  out  25  grammes  of  butter  free  from 
irio  acid,  adding  a  known  weight  of  boric  acid  or  a  commercial  preservative  of 
LOWQ  boric  acid  value,  and  estimating  as  already  described  : 


ic  Acid  added. 

Boric  Acid  found. 

C.C.  ;^  Soda 

Per  Cent. 

Per  Cent 

+'0-2 

0-10 

0-11          

Oil 

025 

026          

0-25 

0-35 

0-36        

0-35 

0-45 

0-46         

0-44 

0-56 

0-55         

0-52 

0-62 

060         

0-58 

0-88 

0-86         

0-84 

Butters  free  from  boric  acid  have  shown  a  difference  between  the  two  titrations 
ual  to  the  amount  of  alkali  required  by  the  glycerol.  We  communicated  the 
etbod  to  Mr.  Hehner,  and  at  his  request  Mr.  B.  W.  J.  Warren  has  sent  the 
Uowing  results  to  us  : 


Boric  Acid  added. 
Per  Cent. 
0-48 
0-60 
0-67 
0-47 
Oil 


Boric  Acid  foand. 
Per  Cent 

0-50 
0-59 
0-70 
0-46 
013 


Mr.  Warren  also  found  in  another  butter  0*45  per  cent,  in  daylight,  and  0*44  and 
12  per  cent,  by  gaslight. 
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Mr.  B.  W.  J.  Wabrei?  said  that  one  difficulty  he  had  met  with  in  his  experiments 
referred  to  in  the  paper  was  the  production  of  a  pink  colour,  which  rendered  one 
very  liable  to  overshoot  the  mark  in  titrating.  He  had  found,  however,  from  some 
investigations  of  Mr.  B.  T.  Thomson,  that  lacmoid  would  answer  a  similar  purpose  to 
methyl  orange,  and  he  had  accordingly  experimented  with  lacmoid,  and  had  obtained 
very  good  results.  The  lacmoid  could  be  easily  seen  in  the  turbid  solution  obtained 
from  the  butter. 

Mr.  F.  J.  Lloyd  inquired  why  a  solution  of  milk-sugar  was  used.  He  had  mada 
estimations  simply  by  extracting  with  boiling  water  and  filtering,  and  bad  found  do 
difficulty  in  obtaining  accurate  results  without  using  a  solution  of  milk-sugar — simply 
adding  the  sulphuric  acid  and  boiling. 

Mr.  BicHMOND  hoped  that  the  very  interesting  information  which  Mr.  Warren 
had  given  with  regard  to  the  use  of  lacmoid,  which  was  certainly  more  convenient 
to  use  than  phenolphthalein,  would  be  embodied  not  merely  in  a  short  note  in  this 
discussion,  but  in  a  paper  before  the  Society,  going  more  fully  into  the  details  of  the, 
method,  and  giving  the  results  obtained.  Mr.  Warren's  method  appeared,  as  far  u 
he  could  see,  to  be  better  than  their  own,  and  he  should  try  it  at  once.  Before 
answering  Mr.  Lloyd's  question,  he  would  like  to  hear  exactly  how  Mr.  Lloyd 
obtained  the  result  he  mentioned  with  water — whether  he  titrated,  first  of  all,  with 
methyl  orange  and  then  with  phenolphthalein  and  glycerol,  or  simply,  as  they  had, 
first  titrating,  till  the  pink  colour  appeared,  with  water,  then  adding  glycerol,  and 
going  on  with  the  titration  and  taking  the  difference. 

Mr.  Lloyd  said  that  the  titration  was  made  first  with  methyl  orange,  and  then 
with  phenolphthalein  and  glycerol,  mejihyl  ocange  being  used  before  the  addition  of 
the  glycerol. 

Mr.  BicHMOND  said  that  in  that  case  he  could  hardly  understand  Mr.  Lloyd 
getting  accurate  results,  because  there  must  be  a  certain  amount  of  casein  and  other 
proteids  in  the  aqueous  portion,  as  well  as  a  certain  amount  of  phosphoric  acid  in  the 
form  of  phosphates.     These  two  both  interfered  when  methyl  orange  and  phenol- 
phthalein were  both  used,  because  the  end-points  for  methyl  orange  and  for  phenol- 
phthalein were  very  different.     That  was  the  reason  for  stating  in  the  paper  thftt 
evaporation  and  ignition  could  not  be  dispensed  with,  the  results  otherwise  being 
from  005  to  0-1  per  cent,  too  high.     The  reason  for  using  milk-sugar  was  that  they 
had  found  that  with  milk-sugar,  in  boiling  solution,  the  end-point  was  sharper  than 
was  the  case  in  an  aqueous  solution  simply.     The  true  reason  was  that  the  amount 
of  dissociation  was  more  sharply  determined  in  the  milk-sugar  solution  than  in  the 
aqueous  solution,  the  practical  result  being  that  the  end-point  was  easier  to  see. 
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A  CONTRIBUTION  TO  A  KNOWLEDGE  OF  THE  CHEMISTRY 

OF  CIDER.  j^ 

By  Alfiied  H.  Allbn. 

(Read  at  the  Meeting,  December  11,  1901.) 

liDBB  is  well  known  to  be  prepared  by  the  alcoholic  fermentation  of  apple-juice, 
ikilful  manufacturers  maintain  that  the  joioe  itself  is  all  Chat  is  needed  for  the 
iroductjon  of  a  perfect  article,  the  processes  being  of  the  simplest  kind: — namely, 
le  preparation  of  the  juice  by  pressing  the  sliced  or  grated  apples ;  exposure  of  the 
juice  at  a  temperature  of  or  near  (30' R,  when  it  undergoes  spontaneous  alcoholic 
•rmentation ;  and  the  removal  of  the  dregs  and  scum,  which  form  in  considerable 
[uantity,  by  racking  as  often  as  may  be  necessar)',  supplemented  in  some  cases  by 
titration  of  the  liquid.  Sometimes  catechu  or  other  tunnin  matter  is  employed  to 
irecipitate  albuminous  matters,  occasionally  anti-acids  are  used  to  correct  undue 
idity,  and  preservatives,  especially  salicylic  and  boric  acids,  are  stated  to  be 
Frequently  employed.  An  extensively -advertised  preservative  of  cider,  which  I 
mrchascd  in  Bristol,  was  found  on  analysis  to  consist  of  calcium  sulphite.  According 
Mr.  G.  Embrey,  in  Gloucestershire,  an  addition  of  1  quart  of  milk  to  IS  gallons 
^f  cider  is  often  made  for  fining  the  liquid,  and  as  a  preservative  salicylic  aoid  is 
frequently  used  in  a  proportion  of  1  ounce  to  96  gallons. 

The  apples  suitable  for  the  manufacture  of   cider  are  in  many  cases  grown 

(specially  for  the  purpose,  and  are  somewhat  unpalatable,  as  they  contain   con- 

liderably   more    tannin    than   ordinary   table   apples.     Ordinary    table   apples   are 

isuited  for  the  production  of  cider,  and,  in  fact,  but  few  varieties  of  apple  can  be 

Ivantageously  used  alone,  the  practice  of  skilled  cider-makers  being  to  employ  & 

lixtnre  of  different  kinds  of  apple,  so  that  the  excess  of  certain  constituents  in  some 

indn  may  compensate  for  the  deficiency  in  others. 

Among  the  most  esteemed  cider-apples  of  the  South-west  and  West  of  England 
ire  the  Fox  Whelp,  Royal  Wilding,  Sweet  Alfred,  White  Normandy  Beech.  Tom  Put. 
^Vbite  and  Yellow  Styres,  Handsome  Mandy,  Kiagstone  Black,  and  Skyrme's  Kernel. 
In  America,  cider  is  made  from  the  Baldwin,  Newtown  Pippin,  Sweet  Vandever, 
isebery  Russet,  Bambo.  and  many  other  varieties  of  apple,  some  of  which  are  ill- 
miced  for  the  purpose. 

There  is  no  doubt  that  in  some  parts  of  England  the  apple-trees  have  been  so 

leglected  that  their  fruit  has  degenerated,  and  contains  an  abnormal  proportion  of 

The  trees  in  aome  districts  are  rarely,  if  ever,  pruned  or  manured,  and  the 

— windfalls,  ripe  and   rotten    fruit    together — are  allowed   to  remain  in  the 

[orchard  for  many  weeks,  in  some  oases  not  even  being  stacked  or  protected  from 

)onution  by  animal  excreta.     Starting  with  a  mixture  of  unripe  and  more  or  less 

[damaged  fruit,  with  possible  admixture  of  foreign  matters,  it  is  not  surprising  that 

;he  cider  made  and  consumed  by  the  rural  population  of  the  cider  districts  is  apt  to 

[be  of  very  inferior  quality.     The  manufacturers  of  cider  for  public  sale,  of  course, 
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proceed  in  a  more  systematic  manner,  but  they  are  largely  dependent  on  the  defective 
fruit  described  above.  Cider  is,  however,  now  manufactured  in  England  in 
increasing  quantities  under  conditions  in  which  the  above  defects  are  carefully 
guarded  against,  and  a  product  of  unexceptionable  quality  results. 

Opinions  as  to  the  effect  of  apple-pips  on  the  quality  of  cider  vary  greatly. 
Some  cider  manufacturers  aim  at  crushing  them,  while  others  as  carefully  avoid 
doing  so. 

It  is  not  generally  recognised  that  under  the  generic  term  "cider"  are  grouped 
a  number  of  products  of  the  fermentation  of  apple-juice,  which  products  vary  among 
themselves  almost  as  greatly  as  the  numerous  products  from  the  fermentation  of 
grape-juice  grouped  together  under  the  generic  name  of  "  wine."  Yet  no  distinctive 
names  are  given  to  the  different  classes  of  cider,  except  such  as  "sweet,"  "dry," 
"sparkling,"  etc.  The  geographical  origin  allows  of  some  differentiation  in  the 
character  of  cider,  but  the  terms  *'  Devonshire,"  "Herefordshire,"  "American,"  etc, 
have  not  the  same  definite  meaning  that  attach  to  the  names  Burgundy,  Bordeaux, 
Champagne,  Port,  etc.,  in  the  case  of  wine.  The  proportion  of  sugar  varies  in  cider 
from  10  to  less  than  1  per  cent.,  diminishing  with  the  age,  while  the  proportion  of 
alcohol  increases.  A  serious  practical  difficulty  in  the  classification  of  cider  is  its 
tendency  to  undergo  both  alcoholic  and  acetic  fermentation  in  addition  to  more 
obscure  changes,  so  that  it  is  very  difficult  to  insure  that  any  particular  brand  shall 
be  of  approximately  constant  character. 

In  the  case  of  sweet  cider,  which  is  necessarily  only  partly  fermented,  the 
proportion  of  alcohol  is  generally  too  low  to  preserve  the  liquid  from  further  change, 
and  hence  a  foreign  antiseptic  agent,  such  as  salicylic  or  boric  acid,  is  sometimes 
added.  A  "dry"  cider,  in  which  more  perfect  fermentation  has  occurred,  is  to  be 
preferred  on  several  grounds,  but  tho  manufacture  of  a  natural  product  of  this  kind 
presents  considerable  difficulties,  and  the  demand  for  it  is  limited.  As  long  as  the 
cider  contains  a  fair  proportion  of  sugar  the  sweet  taste  masks  the  presence  of  any 
excess  of  acid,  but  in  dry  cider  this  becomes  unpleasantly  apparent,  unless  some 
supplementary  treatment  be  adopted. 

The  following  table  shows  the  chief  constituents  of  apjiles  analysed  in  my 
laboratory  : 

Table  I. 


Table  Ai-plk.     :  Codkini;  Api'LK. 


CihKS  Apples. 


Bienhfim 
Orange. 


Derby. 


Sweet 
Alfred. 


Tom  Put. 


Water 

Hi  -02 

84-74 

80-29 

84-14 

Free  acid  (as  malic)    . . . 

0-88 

0-56 

0-097 

0-36 

Glucose 

9-28 

8-75 

9-43 

7-21 

Sucrose 

6-28 

2  29 

2-95 

2-84 

Ash        

0-44 

()-33 

0-04 

0-44 
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Many  published  analyses  of  apples  and  apple-jnice  are  misleading,  owing  to  the 
observers  having  ignored  the  presence  of  non-reducing  sugars.  Such  sugar  (presumably 
sucrose)  is  always  present,  and  sometimes  in  considerable  proportion.  When  the 
fruit  is  over-ripe  the  proportion  of  sucrose  diminishes,  a  portion  of  it  undergoing 
inversion,  though  part  apparently  undergoes  a  less  simple  change.  The  following 
figures,  obtained  in  my  laboratory,  show  the  change  resulting  from  decay  in  the 
case  of  two  typical  Devonshire  cider-apples.  The  decayed  portions  were  carefully 
separated  from  the  still  sound  parts  of  the  fruits,  and  each  fraction  analysed 
separately. 


No.  1  Apfli. 
Sound  Part.       Decayed  Part. 


No.  2  Apflk. 
Sound  Part.     Decayed  Pait. 


80-50 

81-68 

— 

— 

0-016 

0057 

— 

— 

0109 

0-436 

— 

— 

9-30 

11-86 

9-49 

11-61 

6-67 

1-49 

4-74 

0-98 

Moisture     

Volatile  acid  

I^^xed  acid 

Glucose  ^reducing  sugar) 
Sucrose  (non-reducing  sugar) 

The  composition  of  the  pressed  apple-pulp,  or  marCt  obtained  in  large  Devonshire 
cider  factories  is  shown  by  the  following  figures.  In  the  cases  of  the  first  three 
samples  the  apples  had  been  pressed  once  only,  but  in  the  case  of  the  fourth  the 
pulp  had  been  broken  up  and  re-pressed  : 

1 

Moisture      68-14 

Glucose        404 

Sucrose        2' 14 

Ash ~ 

The  large  proportion  of  water  in  apple-marc  renders  any  useful  application  of 
the  product  very  difficult.  To  a  limited  extent,  and  when  quite  fresh,  it  is  sometimes 
employed  as  a  cattle  food,  in  other  instances  it  is  burnt  under  boilers  fitted  with  a 
special  contrivance,  and  in  other  cases  it  is  taken  out  to  sea. 

The  following  table  shows  the  variation  (grammes  per  100  c.c.)  in  the  chief 
constituents  of  apple  and  pear  juice  from  various  parts  of  France,  as  recorded  by 
Truelie  : 

Table  II. 


6814 


1-01 


3 

4 

6-62 

63-36 

4-69 

2-24 

2-26 

1-88 

1-03 

1-71 

Apple  Mitst. 


Pear  Must. 


j  Minimum.  ;  Maximum.  |   Average.     '  Minimum.     Maximum.  |    Avenge. 

i  -I-      ! ' 


Specific  gravity         ...  1057-5 
Total  solids  calculated 

from  specific  gravity       14*94 

Acidity  (as  HgSO J  ...         0-07     I 

Sucrose  0-56     \ 

Glucose  i     10-84     ' 

Pectous  and  albumin-  | 

ous  matters  ...  I       — 

Tannin  '       0-026 


1110*0    I  1076-0 
28-57  I      19-74 


0-74  i 

7-17  : 

18-18  ' 

2-3  ; 

0-81 


0-21 

2-50 
13-58 

1-2 
0-29 


.,i , 

'  1067-5 

17-53 

008 

I        1-67 
[      10-81 

0-3 

0-10 


1098-0 

25-32 

0-24 
6-14 

20-99 

1-8 
0-32 


1084-5 

21-95 

0-15 

3-67 

14-56 

1-31 

0-18 
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The  following  results  show  the  composition  of  fresh  apple-juice  as  nsed  for  the 
manufacture  of  cider  in  the  South-west  of  England.  The  formation  of  alcohol  occurs 
very  rapidly,  and  hence  a  notable  proportion  was  found  in  several  cases,  though  the 
analysis  was  commenced  within  thirty-six  hours  of  the  apples  being  pressed. 


Table  III. 

D. 

A. 

B. 

C. 

E. 

Specific  gravity 

..  ^      10550 

-.  1      O'lO 

..       14-63 

..     (13-51) 

-.  ;      1-34 

0  28 

0-35 

'    14-84 

10530 

12-74 
10-48 

0-69 

0-42 

0-30 

0-22 

12-74 

1611     1 
12-50     i 

0-12 

0-11 

16-11 

1-0470  i 

1-04 

11-91       ] 
913      ' 
0-66 
0-45 
0-22      1 

~        1 
14-05      1 

10470 

Alcohol,  present  by  weight    . 

Total  extractive  matters 

Glucose            

Sucrose 

Fixed  acid  (as  malic) ... 

Ash       

Tannin  ..          

M3 

1195 
8-82 
0-38 
0-50 
0-26 

Original  solids 

14-28 

The  next  three  tables  show  the  results  yielded  by  the  analysis  in  my  laboratory 
ol*  typical  English  ciders. 


Table  IV. 

Atmlysis  of  Six  Varieties  of  Norfolk  Bottled  Cider. 


A. 

B. 

C. 

D. 

E. 

V. 

Specific  gravity 

1005 

1-002 

1012 

1-012 

1012 

1002 

Alcohol,  by  weight  . . . 

5-30 

7-21 

6-56 

7-29 

7-14     , 

7-69 

=  Proof  spirit 

11-60 

15-72 

14-34 

15-88 

15-57 

16-73 

/•Total  extractive 

ft 

matters 

2-07 

2-54 

4-71 

5-47 

4-55 

2-33 

^ 

Glucose 

0-77 

1-16 

4-16 

4-55 

312 

0-88 

00    CJ 

Fixed   acid    (as 

So' 

malic) 

0-35 

0-42 

0-39 

0-42 

0-41 

0*31 

Volatile  acid  (as 

u 

acetic) 

0-07 

0-21     : 

0-15 

0-11 

0-10 

010 

Ash       

0-30 

0-26   : 

0-31 

0-33 

0-27 

0-26 

Origi 

aal  solids 

13-09 

17-71 

18-^5 

20-65 

19-41 

18-32 
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Table  V. 
Analysis  of  Typical  Samples  of  Devonshire  Bottled  Cider* 


! 

G. 

H. 

I. 

J. 

K. 

L. 

M.» 

N.. 

0. 

P. 

Q. 

Specific  gravity 

1-012 

1-003 

1-013 

1006 

1-032 

1-011 

1-029 

1-0275 

1-0280 

10260 

1-0190 

Alcohol.       per 
cent.       by 
weight 

=  Proof  spirit 

477 
10-44 

5-39 

1179 

5-09 
11-14 

4-95 
10-82 

2-57 
5-68 

4-09 
8-96 

4-01 
8-79 

3-77 

8-28 

4-18 
916 

3-48 
7-53 

4-62 
10-13 

Total      extrac- 
tive nutters 
Jlacoee 
i'ixed  add  (as 

/-olatile      add 

(as  acetic)  ... 
Uh     

4*09 
2*94 

0-15 

0-19 
0-23 

2-80 
1-43 

0-19 

0-32 
0-29 

4-27 
2-27 

0-33 

0-24 
0-34 

212 
0-9J 

012 

0-20 
0-25 

8-23 
7-24 

0-31 

0-37 
0Z4 

3-88 
217 

0-21 

0-31 
0-30 

777 
676 

0-30 

0-80 

0-27 

7-98 
6-85 

0-83 

0-23 
0-25 

713 
5-62 

0-85 

0-24 
0-31 

7-73 
5-68 

0'34 

0-20 
0-41 

6-25 
4-90 

0-22 

0-28 
0-86 

)riginal    solids 

14-20 

14-39 

15-12 

12-62 

14-08 

12-77 

16-48 

16-05 

1610 

15-10 

16-19 

7otal  sugar  (as 
glucose)      ... 

_ 

_ 

_ 

._ 

_ 

_ 

_ 

_ 

6-25 

6-76 

5-10 

*  A  small  quantity  of  sugar  solution  was  added  to  these  ciders. 


Table  VI. 
Analysis  of  English  Draught  Ciders  of  Oood  Quality, 


R. 

S. 

T. 

u. 

V. 

W. 

Specific  gravity 

— 

1012 

1-027 

1016 

1-006 

1028 

Alcohol,  per  cent,  by 

weight       

5-86 

3-96 

3-86 

4-06 

4-37    ' 

2-49 

=  Proof  spirit 

12-83 

8-68 

8-47 

8-90 

9-58 

5-47 

/Total  extractive 

\ 

t 
1 

matters 

7-63 

3-04 

8-14 

5-18 

2-59 

7-52 

% 

Glucose 

— 

— 

4-17 

2-94 

0-93 

6-17 

w   « 

Sucrose 

a     i  Fixed    acid   (as 
go        malic) 

0-41 

0-43 

0-26 

0-31 

0-25 

0-20 

i       Volatile  acid  (as 

O           acetic) 

0-21 

0-18 

0-16 

0-18 

0-20 

0-23 

Ash      

0-22 

0-22 

0-34 

0-24 

0-35 

0-24 

Origi 

Dal  solids 

20-01 

11-47 

16-39 

13-81 

11-89 

12-99 
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The  following  is  an  epitome  of  an  elaborate  research  on  the  composition  of 
French  ciders  by  Eugene  Grignon  {Lc  Cidre,  Paris,  1887).  The  figures  for  alcohol 
are  given  in  c.c.  per  100  c.c.  of  cider,  but  the  other  figures  (given  originally  in 
grammes  per  litre)  are  expressed  in  grammes  per  100  c.c.  of  the  cider.  The  samples 
in  Columns  A  and  C  were  made  from  pure  apple-juice,  without  any  addition  of  water. 
Samples  in  Columns  B  and  D  were  ciders  to  which  known  proportions  of  water  had 
been  added,  and  were  consumed  in  the  districts  in  which  they  were  produced ;  but 
the  figures  in  the  table  are  corrected  for  the  water  added,  and  so  represent  undiluted 
ciders.  Column  E  shows  the  composition  of  "  renourris"  ciders  from  the  Depart- 
ment of  the  Eure.  These  are  ciders  five  or  six  years  old,  which  have  received 
annually  an  addition  of  must  sufficient  to  make  up  for  the  loss  by  evaporation. 
They  are  relatively  rich  in  alcohol  and  low  in  extractive  matters,  the  pectous  bodies 
undergoing  gradual  precipitation. 

To  the  actual  results  of  analysis,  Grignon  appends  the  calculated  amounts  of 
alcohol  and  extractive  matter  which  would  be  found  in  the  cider  if  it  had  undei^one 
complete  fermentation.  This  is  effected  by  deducting  0-1  per  cent,  from  the  sugar 
found  by  analysis  (as  an  allowance  for  matters  other  than  sugar  which  reduce  alkaline 
copper  solution,  and  are  not  removed  by  a  preliminary  treatment  with  basic  lead 
acetate),  and  multiplying  the  difference  by  0-6117,  on  the  ground  that  100  grammes 
of  invert  sugar  yield  on  fermentation  61*17  c.c.  (==48-55  grammes)  of  alcohol  Thus, 
if  a  sweet  cider  contain  4*0  per  cent,  of  alcohol  (by  volume)  with  6*64  grammes  per 
100  c.c.  of  total  extract,  including  3*57  of  sugar,  then  the  completely  fermented  liquid 
will  contain  6*12  c.c.  of  alcohol  and  3*17  grammes  of  extract  per  100  c.c.'-' 

An  additional  allowance  might  advantageously  be  made  for  the  acetic  acid 
present  in  sour  cider.  Each  gramme  of  this  corresponds  very  nearly  to  1  c.c.  of 
alcohol. 

The  free  acid  of  the  cider  is  stated  by  Grignon  in  terms  of  sulphuric  acid, 
instead  of  the  fixed  acid  being  calculated  as  malic  and  the  volatile  acid  as  acetic  acid. 
One  c.c.  of  normal  alkali  will  neutralize  49  milligrammes  of  H^SO^,  60  of  HCgH^O^  or 
67  of  HoC4H40n,  so  that  no  large  error  results  from  the  fact  that  the  fixed  and  volatile 
acids  are  not  differentiated.  In  the  following  tables  I  have  added  to  Grignon 's  figures 
a  statement  of  the  original  solids  of  the  juice,  but  in  calculating  them  I  have  made 
a  constant  allowance  of  0-2  per  cent,  for  sugar  lost  from  the  extract  through  acetic 
fermentation. 

*  3  67  of  Hugar  fmind,  minun  010,  leaves  3*47  of  corrected  sugar  ia  nample.  6  64  of  extract,  mioiu 
3*4",  leavtrt  317  extract  in  the  compIetely-fermeDted  cider.  3  47  of  corrected  RUgar,  multiplied  by  0  6117, 
gives  212  iiicreasti  in  alcohol,  which,  added  to  4*00  in  original  sample,  gives  6-1*2  c.c.  of  alcohol  per  100  c.c. 
of  coinpletely-fennented  cider. 
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Table  VII. 
Analyses  of  French  Ciders  (£.  Grigtion). 


A. 

Sweet 
Hparkiing. 


Number  of  samples  contributing  to  ' 

average       ....      5 

Alcohol  ( by  volume) 3-8 

Extract  (dried  at  100"  C.) 6-41 

Ash      0-29 

Acidity  (as  HjSOJ 0-36 

Sugar 3-47 

Polarimetric  indication        -  1°  1 1' 


3w«et. 


C. 
Dry. 


D. 

Dry. 


Alcohol  after  complete  fermentation  5*9 

Extract       „  „  „  3-04 

I 

Original  solids  of  juice  (Allen)        ...  ;  12*77      13-24 


41 

6-40 

0-28 

0-39 

375 


6-3 
2-74 


30 

5-4     I 

3-03   I 

0-27 

0-52 

0-65 

0°12' 

5-8 
2-48 


15 

0-4 

2-95 

0-26 

0*58 

0-58 

004' 

5-7 
2-47 


E. 

Kenourri. 


10 

7-0 

2-22 

0-24 

0-54 
0-27 
0°02' 

71 
205 


11-97    ;     11-90   ^     13-76 
sixty-four 


The  following  figures  show  the  extreme  and  mean  composition  of  the 
ciders  included  in  the  above  table : 

Table  VIIL 


Alcohol  (by  volume)  after  complete  fermentation 

Extract,  after  complete  fermentation    

Ash 

Acidity  (as  H^SOJ  

Original  solids  of  juice     


Minimum. 

3-8 
1-71 
0-17 
0-27 


Maximum.  Average. 


8-0 
4-50 
0-35 
0-71 


6-0 

2-47 

0-27 

0-52 

12-39 


The  sample  containing  only  1*71  of  extract  was  a  renourri  cider.  In  the  greater 
number  of  cases  the  extract  was  considerably  higher.  The  ash  was  usually  notably 
higher  than  017,  the  sample  yielding  this  exceptionally  small  proportion  showing 
6*3  of  alcohol  (calculated)  after  complete  fermentation. 

The  following  figures  show  the  average  composition  of  pnre  ciders  from  various 
parts  of  France  analysed  in  the  Paris  Municipal  Laboratory : 

Table  IX. 


Alcohol,  per  cent,  by  volume 
Solids,  grammes  per  100  c.c. 
Sugar         „ 
Ash 


Well- fermented 
Cider. 

5-2 

4-12 
0-89 
0*29 


Sweet  Cider. 

1*7 
6-69 
2-91 
0-26 
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From  these  results  the  Paris  aathorities  ruled  that  pure,  well-fermented  ciders 
of  the  ordinary  type  should  contain  : 


Alcohol,  per  cent,  by  volume 
Extract,  grammes  per  100  c.c. 
Ash  „  „ 


Average. 

5  to  6 
30 

0-28 


Minimum. 

3-0 
1-8 
0-17 


Analyses  of  ciders  from  various  parts  of  France,  by  G.  Lechartier  {Compt,  rend., 
ciii.,  1104)  show  considerable  departure  from  the  foregoing  figures. 

It  must  be  borne  in  mind  that  low  alcoholic  strength  implies  a  high  extract,  ao 
that  the  figures  representing  the  minimum  limits  will  never  be  met  with  in  the  p&me 
cider. 

Perry  presents  a  very  close  general  resemblance  to  cider,  but  has  a  sweeter  taste. 
This  is  not  due  so  much  to  a  larger  proportion  of  sugar  as  to  the  smaller  proportion 
of  malic  acid,  the  presence  of  which  in  cider  masks  the  taste  of  the  sugar.  Pears 
usually  contain  very  little  acid,  bat  are  often  rich  in  tannin  and  mucilaginous  matters ; 
and  hence  the  fermented  product  is  more  difficult  to  deal  with  than  one  prepared  from 
a  mixture  of  apples  with  pears  called  in  France  cidresse.  Pears  intended  for  the  pro- 
duction of  perry  should  be  aromatic,  rich  in  sugar  and  tannin,  moderately  acid,  and 
at  the  exact  point  of  ripeness.  A  large  portion  of  the  perry  produced  in  France  is 
distilled  for  the  production  of  spirit. 

The  following  analyses  of  S2)arkling  perry  from  Worcestershire  and  Devonshire 
were  made  in  my  laboratory.  The  analysis  of  Gloucestershire  perry  is  by  Mr.  G. 
Embrey : 

Table  X. 


Worcesterabtre. 


Devonshire. 


Gloncestenhire. 


Specific  gravity 


Alcohol,  per  cent,  by  weight 
-  Proof  spirit  per  cent.    . . . 

Total  solids  

Volatile  acid  (as  acetic)  . . . 
Fixed  acid  (as  malic) 

Glucose      

Sucrose  

Ash  


1020-0 

4-61 
10-11 


1021-0 

4-81 
10-64 


1010-0 

3-64 

7-98 


Original  solids 


6-51 

6-49 

4-50 

0-41 

0-35      1 

0-22 

0-25 

0-20      ' 

0-24 

2-71 

3-60 

0-36 

none 

0-31 

— 

0-40 

0-28 

0-30 

16-61 

16-92 

12-33 

With  regard  to  the  sophistications  of  cider,  by  far  the  most  usual  is  dilation  with 
water  either  before  or  after  fermentation.  How  far  it  is  legitimate  to  treat  the  onoe- 
pressed  marc  with  water,  and,  after  again  pressing,  to  add  the  washing  so  obtaiaed 
to  the  pure  juice,  is  open  to  question. 
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Tartaric  and  citric  acid  are  Bometicues  added  to  cure  diseases  of  cider,  and  in 
other  instanoBB  preservatives  are  used. 

With  regard  to  preservatives,  I  may  say  that  ia  Knglish  ciders  made  by  large 
manufacturers  I  have  aot  uiet  with  any  salicylic  acid,  though  it  is  said  to  be 
oommonly  used  in  cider  of  American  origin.  Another  preservative  said  to  be  largely 
employed  by  cider  manufacturers  is  boric  acid.  At  the  commencement  of  the 
investigation  oa  which  this  paper  is  founded  I  found  boric  acid  in  every  sample  of 
cider  I  examined,  and  naturally  supposed  its  use  ae  a  preservative  to  be  very  general ; 
but  an  examination  of  the  apples  themselves  showed  that  boric  acid  was  a  constituent 
of  apples  to  such  an  extent  as  to  be  very  misleading,  if  the  fact  of  its  natural  presence 
were  ignored.  As  it  is,  a  very  strong  reaction  with  turmeric  is  obtainable  from 
:20  grammes  of  cider,  apple-juice,  or  from  the  fruit  itself.  Of  course,  boric  acid  has 
been  recognised  as  a  natural  constituent  in  minute  quantity  in  various  plants. 
Thus,  it  has  been  found  in  all  parts  of  the  vine  and  in  hops,  hut  not  in  malt  or  barley. 
Gassend  found  it  in  grapes,  apples,  and  in  some  pears,  but  not  in  all ;  and  he  states 
that  it  is  absent  from  tea,  saffron,  and  cows'  milk.  Hodder  found  it  in  fruits  generally, 
Crampton  denies  its  presence  in  apples  or  cider,  while  Jay  states  that  cider  and  perry 
oontain  from  O-OU  to  0-017  gramme  per  litre, 

A  considerable  number  of  experiments  on  the  presence  of  boric  acid  in  apples 
and  other  fruit  have  been  made  in  my  laboratory  by  Mr.  A.  R.  Tankard,  who  found 
it  in  all  the  apples  examined,  and  also  in  pears,  quinces,  pomegranates  and  grapes. 
In  a  specimen  of  "  Vox  Whelp  "  apple  the  amount  of  boric  acid  was  0*0076  per  cent. ; 
Id  quince  half  as  much  again.     In  pears  the  proportion  appears  to  be  variable. 

Considerable  trouble  has  been  taken  to  arrive  at  a  satisfactory  method  of  deter- 
mining these  small  quantities  of  boric  acid  in  the  presence  of  excess  of  phosphates, 
etc.,  and  a  satisfactory  process  was  only  devised  after  a  large  number  of  experiments 
had  been  made.  The  process  actually  employed  must  form  the  subject  of  a  subsequent 
paper. 

Dilution  of  cider  will  generally  be  indicated  by  deficiency  in  the  proportions  of 
alcohol  and  extractive  matters.  This  can  be  calculated  by  the  method  of  Grignon 
alre&dy  described,  but  an  alternative  and  preferable  plan  ia  to  calculate  the  original 
solids  of  the  juice  from  the  results  of  the  analysis,  thus : 

I             Alcohol,  per  cent,  by  weight  x  2*07  ^  sugar  fermented 
Acetic  acid  found  X  1*0  =  sugar  fermented 
^       Extractive  matter  in  sample            
12] 
an  I 


I 
I 


Sum  =^  original  solids  of  juice 


The  original  solids  of  unwatered  cider  when  thus  calculated  rarely  fall  below 
12  per  cent.  On  the  other  hand,  an  excessive  proportion  of  original  soUds  points  to 
an  addition  of  saccharine  matter. 

A  valuable  corroboration  of  the  deduction  from  the  foregoing  method  ia  obtained 
by  a  determination  of  the  ash  of  the  cider.  According  to  G.  Embrey,  this  should 
range  from  0*26  to  0*35  per  cent.,  and  should  not  fall  below  the  former  figure.  In 
American  ciders  a  larger  proportion  of  ash  is  usually  met  with,  but  for  French  ciders 
the  limit  of  0*25  per  cent,  would  be  too  high.    The  addition  of  mineral  matters  such 
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boric  acid  would  tend  to  increaee  the  »sb.  and 


fts  aUcaline  carbonates,  lime,  or 
thereby  invalidate  the  iuference. 

In  IHOo,  as  a  result  of  a  oareful  investigation  and  consultation  wnh  the  Pomo- 
logical  Society  of  France,  the  Bath  and  West  and  Southern  Counties  Society  reconi 
mended  that  no  cider  should  be  considered  genuine  wbicU  did  not  contain  at  teas 
4  per  cent,  of  alcohol  by  volume  ( =  7  per  cent,  of  proof  spirit).  This  provision  is 
insutiicient  unless  supplemented  by  a  requirement  as  to  sugar  or  extractive  matter. 
Incompletely  fermented  (sweet)  cider  of  excellent  quality  might  readily  fail  to  complr 
with  the  foregoing  requirement,^  although  by  fermentation  of  the  residual  sugar  tbe 
matured  product  would  contain  nearer  6  than  4  per  cent,  of  alcohol. 

I  have  to  acknowledge  the  valuable  assistance  rocoived  from  Mr.  .las.  Thompson 
and  Mr.  A.  K.  Tankard  in  the  execution  of  the  greater  number  of  the  numeroua 
analyses  made  in  connection  with  tbe  enquiry. 
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FOODS   AND    DRUGS   ANALYSIS. 

fiapid  Dotoction  of  Formaldehyde  in   Artiolea  of  Food.      C.  Arnold  and 
C.   MenlEol.     {Chem.  ZciL^  1902,  xxvi.,  ^46.)  —  A  h'ttlo   phenylhydrazine  hydro- 
chloride is  dissolved  in  3  to  t)  cc.  of  the  cold   liquid  which  ie  to  be  tested,  and 
2  to  4  drops  (not  more)  of  a  5  to  10  per  cent,  solution  of  sodium  nitropniaside  are 
added;  then  8  to  12  drops  of  10  to  15  per  cent,  alkali  hydroxide  are  run  in  one  al 
time,  when,  according  to  the  amount  of  formaldehyde  present,  a  blue  or  blue-gra 
colour  appears  immediately,  which  is  permanent  for  some  time.     In  tbe  case  of  fi 
5  to  10  grammes  are  shaken  at  the  melting-point  with  10  c.o.  of  flO  to  95  per 
alcohol,  cooled,  the  solution  filtered  through  a  moist  paper,  and  examined  aa 
Haw  or  boiled  milk,  containing  0*015  gramme  of   formaldehyde  per  litre,  givoa 
distinct  green  ;  pure  milk  is  only  tinted  yellow.     0*03  gramme  per  litre  yields  a  fi: 
blue.     Raw  chopped  flesh,  saturated  with  a  0*5  per  cent,  solution  of  formaldehyd 
was  extracted  with  double  its  volume  of  hot  water ;  the  expressed  and  filtered  liqui 
gave  the  reaction  well     It  also  succeeded  after  keeping  the  meat  for  a  day. 
fats  the  test  indicates  OM  gramme  per  kilo. 

A  still  more  delicate  reaction  in  given  by  substituting  potassium  ferrio; 
for  the  nitroprusside ;  this  develops  an  intense  scarlet  in  presence  of  fonnalde! 
permanent  for  a  day.     Unlike  the  former  test,  this  only  succeeds  in  alcoholic  liq 
when  enough  water  to  hold   the  ferricyanido   in   solution    is   added.      The 
reaction  is  not  to  be  recommended  for  the  examination  of  milk  ;  on  tlesh  it  is  only 
be  used  if  tbe  material  is  cot  reddened  by  blood-pigments.     Id  all  other  oases  It  ma; 
be  employed  if  the  first  test  fails  by  excessive  dilution.  F.  H.  L. 

*  An  eKOcllent  eider  mmie  by  one  of  tbe  leading  mojiufACturan  wma  ditqu&lifiotl  •oni 
tfai*  liumffldant  graand. 
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The  Detection  of  Aloea  in  Pharmaceutical  Freparations,  E.  L6gor.  (Jotim, 
Pharm.  Chun.,  1902,  xv..  S'So.)—I(tenti/icatio7i  of  the  T;/pe  of  Aloes. —In  order  to 
identify  aloes  aud  to  distinguifih  between  those  of  the  type  of  Cape  aloes  and  those 
of  Barbadoes  or  Cura(;oa.  the  author  makes  use  of  Klunge's  reaction  in  the  following 
manner  :  A  solution  of  Oo  gramme  of  aloes  in  100  c.c.  of  hot  water  is  rapidly  cooled  . 
in  a  current  of  cold  water  and  liltered  from  the  deposited  resin,  the  filtration  being 
accelerated  by  the  addition  of  a  little  powdered  talc. 

The  followiog  tests  are  then  applied  to  the  clear  yellow  filtrate: 

1.  A  few  decigrammes  of  sodium  peroxide  are  introduced  little  by  little  into 
20  c.c.  of  the  liquid,  previously  heated  to  80^  C.  An  immediate  evolution  of  oxygen 
occurs,  and  the  liquid  becomes  brown,  subsequently  changing  to  bright  cherrj'-red 
on  the  further  addition  of  pei  oxide.  The  author  has  identified  various  substances 
in  the  products  of  the  reaction,  but  attributes  the  red  coloration  to  the  presence  of 
the  alo-euiodin  of  Tschirch  and  Oesterle  (lier.  d.  d.  Pharm.  G«.,  viii.,  174  ;  Archi'O. 
der  Pharvi.,  ccxxxvii.,  81). 

2.  A  second  portion  of  20  c.c,  of  the  filtrate  is  treated  with  1  drop  of  a  saturated 
solution  of  copper  sulphate,  which  causes  the  jellow  colour  to  become  darker. 
One  gramme  of  pure  crystallizod  sodium  chloride  is  next  introduced,  and  then 
10  c.c.  of  90  per  cent,  alcohol,  which  dissolves  the  flccculent  precipitate  produced 
by  the  salt. 

With  Socotrine  and  Cape  aloes  a  vinous  red  colour  is  obtained,  which  gradually 
fades,  until  after  an  hour  the  liquid  has  become  yellow,  and  shows  no  further  change. 
In  the  case  of  Baxbados  and  Cura<,-oa  aloes^  however,  a  bright,  currant-red  coloration 
18  obtained,  which  does  not  disappear  even  after  standing  for  twelve  hours.  The 
author  has  found  that  this  reaction  is  due  to  a  special  aloin,  which  he  terms  barb- 
aloin,  in  the  latter  varieties  of  aloes. 

Both  of  the  above  reactions  are  very  sensitive,  the  first  being  obt^ned  with 
solutions  containing  only  01  percent,  of  aloes.  Where  the  coloration  is  faint,  the 
liqtiid  should  be  acidified  with  hydrochloric  acid  and  extracted  with  ether,  and  the 
ethereal  solution  of  emodin  shaken  with  2  to  3  c.c.  of  water,  rendered  alkaline  with 
sodium  hydroxide,  when  a  bright  red  colour  will  be  obtained. 

Detection  of  Aloea. — For  the  detection  of  aloes  in  pharmaceutical  preparations 
the  first  (sodium  peroxide)  reaction  is  recommended.  It  frequently  happens, 
however,  that  other  drugs  are  also  present,  such  as  rhubarb,  which  contains  cbryso- 
phanic  acid  (dioxyincthylanthraquinono),  an  emodine  (trioxymethylanthraquinone), 
and  rheine  (tetraoxymethylanthraquinone),  which  dissolve  in  sufiScieut  quantity  to 
falsify  the  results.  The  presence  of  oxymethylanthraquinones  can  be  detected  by 
adding  a  small  quantity  of  sodium  hydroxide  solution,  with  which  they  give  an 
immediate  red  coloration,  whilst  the  solution  of  pure  aloes  remains  yellow. 

If  the  red  colour  be  obtained,  a  slight  excess  of  subacetate  of  lead  is  added  to 
the  solution  to  precipitate  the  oxymethylanthraquinones  ;  or  the  following  method 
of  separation  may  be  employed  :  Fifty  cc.  of  the  filtered  solution  of  1  gramme  of 
aloes  in  100  c.c  of  water  are  treated  with  ^0  c.c.  of  a  5  per  cent,  solution  of  alum, 
then  with  ammonium  hydroxide  in  excess,  and  lastly  with  acetic  acid  until  the  liquid 
is  just  acid.    Twenty  c.c.  of  the  clear  filtrate  tested  with  sodium  peroxide  gives  the 
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aloen  reaction  clearly,  whilst  rhubarb  extract  treated  in  the  same  way  gives  only  a 
faint  peach  coloration. 

As  a  general  rule,  however,  the  author  recominendB  the  precipitation  with  sub- 
acetate  of  lead,  which  he  shows  gives  good  results  with  mixtures  of  aloe«  witl 
Cascara  aagruda  and  with  Jihamnui  /tangula,  C.  A,  M$ 


I 


On  the  Beaotlons  for  the  Identification  of  Certain  Drugs.  £.  fiourquelot. 
{Jourjt,  Ph<imi.  Chim.^  1902,  xv.,  342-345.) — Aloea, — Klunge's  reaction  (see  preoedin| 
abstract)  having  been  shown  to  be  oneof  oxidation,  the  author  has  madeexperaiioQl 
to  determine  whether  the  same  red  coloration  could  be  obtained  by  the  action  oj 
oxidizing  enzymes.  For  this  purpose  he  used  a  aO  per  cent,  glycerin  extract 
Biissiila  (Iclica,  and  obtained  a  pronounced  purple-red  colour  on  adding  10  to  20| 
drops  of  this  extract  to  20  c.c.  of  a  solution  of  aloin  (1  :  500).  As  in  the  case  ofj 
Klunge's  reaction,  the  intensity  of  the  coloration  obtained  diminished  on  recrystal- 
lization  of  the  aloin,  until  eventually  there  was  no  reaction,  owing  to  the  elimination 
of  the  barbaloin. 

rt/rosinf.—Hirschsohn's  reagents  for  aloin  (copper  sulphate  and  hydrogei 
peroxide)  also  react  with  tyrosine,  a  brown  coloration  being  obtained  on  heating  th< 
solution  with  1  drop  of  a  1  per  cent,  solution  of  copper  sulphate  and  3  drops  ofj 
hydrogen  peroxide  solution. 

Logunine — the    glucoside    discovered    by   Dunstan   and   Short — is   present   lo.^ 
tinctures  of  nux  vomica  and  St.  Ignatius'  bean.    The  residue  left  on  evaporating  &^ 
few  drops  of  the  tincture  in  a  porcelain  basin,  and  warmed  with  3  drops  of  dilal 
sulphuric  acid  {I  :  3),  assumes  a  reddish-violet  colour. 

Preparatiotis  of  Opium, — In  order  to  identify  the  presence  of  meconic  acid,  2  o, 
of  the  tincture  are  mixed  with  4  c.c.  of  water  and  a  few  drops  of  hydrochloric  aci< 
the  mixture  shaken  with  ether,  and  the  ethereal  extract  shaken  with  '2  tu  A  c.c. 
water  and  a  drop  of  ferric  chloride,  a  red  colour  being  produced  in  the  aqueous  layer^ 

Tincture  of  Cachi)^4. — In  the  new  German  rharmacopa?ia  this  is  stated  to  ^ive 
deep  red  colour  when  heated  with  pctaHsium  chromate  solution.     As  the  tinctai 
itself  is  very  dark,  the  author  modifies  the  test  by  boih'ng  together  20  cc.  of  waller^ 
10  drops  of  the  tincture,  and  5  drops  of  potassium  chromate  solution  {1  :  20;,  ftj 
cherry  red  colour  being  immediately  produced.  C.  A.  \L 


TOXICOLOGICAL  ANALYSIS. 

Difi'erentiation  of  Human  Blood  from  the  Blood  of  Animala.     De  Hob^lOw 
(Ann,  Soc.  Med.  de  Ghent,  1901,  331;    through  Ann.   de  Chinu   anal.,   1903,  vii*,] 
150-152.) — The  author  has  studied  the  method  devised  by  Wassermann  and  Bchiitse, 
who  found  that  the  serum  of  a  rabbit  or  a  mouse  into  whio^i  human  serum  had  beaHi 
injected  gave  a  precipitate  when  mixed  with  the  serum  of  human  blood. 

He  has  proved  that  the  injection  of  different  human  excreted  liquids,  such  hh 
sera  of  milk,  saliva,  pus,  albuminous  urine,  or  ascitic  tiuid,  has  also  the  same  etfbol 
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upon  the  seram  of  the  animal,  which  in  eaoh  case  gives  a  precipitate  with  human 
blood,  but  not  with  the  blood  of  different  animale. 

Reacr.ione  wore  also  obtained  with  decomposed  human  blood.  Thus,  stains  on 
linen  from  several  days  to  two  months  in  uge,  when  treated  with  very  dilute  sodium 
chloride  eolation  or  with  sodium  hydroxide  solution  (0*1  per  cent.),  gave  solutions 
yielding  a  precipitate  with  the  injected  serum.  No  reaction  was  given,  however,  by 
a  stain  nine  years  old. 

To  determine  the  action  of  heat,  drops  of  blood  were  heated  on  glass  to  tempera- 
tures of  75°,  100~,  and  126^  C,  and  the  dried  residues  dissolved  in  sodium  chloride 
eolation  and  tested.  Keactions  were  obtained  with  the  blood  dried  at  the  lower 
temperatures,  but  not  with  that  dried  at  l*2."i^'  C. 

Attempts  to  prepare  a  specific  serum  by  feeding  the  animal  with  human  serum 
instead  of  by  inoculadoa  were  unsuccessful. 

Corin  (Ann.  Hoc.  MeJ.  h-gal.  Behj.,  i.  [13]^  has  found  that  the  active  agent  in  the 
injected  serum  is  a  paraglobulin,  which  can  be  precipitated  with  mognesiuin 
sulphate.  The  precipitate,  collected  on  a  Ulter  and  dried,  can  be  kept  unaltered,  and 
when  required  can  he  redissolved. 

According  to  the  author,  the  serum  can  also  be  evaporated  under  reduced 
pressure  without  losing  its  activity.  The  dried  residue  is  preserved  in  sealed  tubes 
in  the  dark,  and  has  been  found  to  react  as  strongly  as  the  original  liquid  after  six 
months  (c/.  Analyst,  xxvii.,  157).  C.  A.  M. 


Comparison  of  the  Sias-Otto  and  Sippenberger  Methods  of  detecting 
Alkaloids  in  Toxicology.  J.  Weiss.  (Miinch.  medwin.  Wocliemchr.,  lliO'2,  xlix., 
3<>7  ;  through  Cfuni.  Zed.  Uei>,,  l',Ri2,  100.)— The  author  has  carried  out  experim^^nts 
on  the  detection  of  strychnine,  morphine,  and  atropine  in  nutritive  liquors,  in  the 
stomachs  and  intestines  of  corpses,  and  in  whole  corpses,  soou  after  death  and  also  a 
considerable  time  after  burial.  In  all  ca^es  the  yield  of  alkaloid  was  greater  by  the 
8tas-0tto  than  by  the  Kippenberger  process.  It  is  therefore  better  to  employ  the 
former  for  the  isolation  of  the  substance,  and  only  to  use  Kippenberger's  method 
with  iodine  and  potassium  iodide  for  quautitative  purposes.  F.  H.  L. 


ORGANIC  ANALYSIS. 


I- 

■  Coloiir  Beaction  for  Wood-Fibre.    A.  Kaiser.   (C/ftm.  iTt'tf.,  1902,  xxvi.,  336.)— 

■  Equal  volumes  of  amy!  alcohol,  free  from   furfural,  and  strong  sulphuric  acid  are 
"    warmed  on  the  water-bath  to  about  JH)'^  C,  until  a  slight  evolution  of  gas  ODCurs;  the 

I  faintly  orange  mixture  is  then  cooled.  This  reagent,  which  may  be  termed  "  amyl- 
sulphuric  acid,"  has  the  property  of  turning  wood-fibre  red,  violet,  or  dark  indigo- 
blue,  according  to  the  quantity  present.  Newspaper  or  pine,  shavings  moistened 
therewith  strike  first  a  greenish,  afterwards  a  bright  blue  colour;  while  pure  Swedish 
filter-paper  only  becomes  red  and  commoner  qualities  violet.  Appearance  of  the  tint 
is  haateued  by  a  current  of  air  and  by  gentle  warming.    As  the  colours  vary  with  the 
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quantity,  it  is  poBsible  roughly  to  gauge  the  proportion  of  wood-6bre  preBent  la  & 
sample  of  paper.    The  whole  process  is  an  adaptation  of  Vitali's  reaction. 

F.  H.  L. 

The  Alkalinity  of  Crude  Sugar.     Herberger.     (CentraJhl.  Zitch-rind.,  ii»OJ, 
X.,  562  ;  through  Chein.  Ztit.  Hi'p.,  1^02, 1)2.)— The  author  states  that  phenolphthalfciii 
ia  nfitilesB   for   determining   the  alkalinity  of   crude  isugar^  sincB  various  salta  ar 
organic  substances  are  present  in  the  material  which  cause  it  to  appear  acid  when  il 
is  really  aikaliue.  F.  H.  li. 


QuantitatiTo  Estimation  of  Arablnose.     C.  Neuberg  and  J.  Wohlgemuth*] 

(Zdts.  pkifsioL  Clicm.,  1902,  xxxv.,  31 ;  through  Chem.  Zeit.  Hep,,  1902.  10^.)— In  tb«* 
course  of   a  research  iu  which  large  quantities  of   the    three  arabiuoses  and  their 
derivatives  were  required,  the  authors  tested  the  following  method.    One  hundred  c. 
of  urine,  to  which  1  gramme  of  arabinose  had  been  added,  was  acidified  with  twi 
drops  of  30  per  cent,  acetic  acid,  concentrated  on  the  water-bath  to  tO  cc.  and  treale< 
with  10  o.c.  of  hot  !>6  per  cent,  alcohol.     After  cooling  for  two  hours  the  depoail 
salts  were  filtered  off  and  washed  with  40  cc.  of  60  per  cent,  spirit.     The  filtrate  wf 
mixed  with  1*4  grammes  of  diphenylhydrazinc.  warmed  iu  a  boiling  water-bath  U 
half  an  hour,  allowed  to  stand  for  twenty-four  hours,  and  then  tiltered  through 
Gooch   crucible,  using   the   liquor   for   rinsing   purposes.     The  crystals  were   lh< 
washed  with  30  cc.  of  30  per  cent,  alcohol,  which  left  them  brillianily  white. 
crucible  was  heated  in  the  drj'ing  oven   at  80'   C.  to  constant  weight,  when 
hydrazone  assumed  a  faint  violet  tint,  and  the  yield  was  found  to  be  2-I0o*^  grmmin^ 
of  hydrazone,  corresponding  with  0*9993  gramme  of  /-arabinose,  or  99*93  per  cent. 
the  theoretical.     Similar  tests  with  W-arabinose  gave  a  return  of  99*80  per  r» 
with  /-arabinose  10006 per  cent.   The  method  is  therefore  available  for  the st  , 
of  this  sugar  from  other  carbohydrates,  especially  xylose,  even  when  the  latter 
present   in  considerable  excess.      It   is  necessary  that  1  per  cent  of  arabinose 
present;  weaker  liquids  must  be  previously  concentrated  in  v<xcno.  F.  li.  L. 


On  Stahre's  Reaction  for  Citric  Acid.     A.  Wbhlk.     {Zeit,  anal.  Chem.^ 
xli.,  77-100.) — The  sensitive  reaction  for  citric  acid  discovered  by  Stabrr 
Farm,  Tuhskrift^  1S95,  ii.,  141)  is  based  upon  the  fact  that  on  oxidizing  ci;..'    ^ 
with  potassium  permanganate  and  adding  bromine  a  white  precipitate  insoluble 
ether  is  obtained.     Stahre  concluded  that  in  this  reaction  the  citrioacid  was  oxidixi 
to  acetone,  which  was  converted  by  the  bromine  into  a  bromacetone. 

In  applying  the  test  when  less  than  6  milh'grammes  of  citric  acid  are  pttaooi, 
the  acid  is  dissolved  in  2  c.o.  of  water,  and  heated  to  SO'^  C.  after  the  addition  ei 
2  to  4  drops  of  •|'^^  permanganate  solution.  If  any  slight  precipitatiou  of  mangaaeM 
peroxide  occur,  1  or  2  drops  of  a  4  per  cent,  solution  of  ammonium  oxalate  and  abotft 
1  cc.  of  10  per  cent,  sulphuric  acid  are  introduced  to  clear  the  Liquid.  On  now 
adding  2  drops  of  bromine  water  a  distinct  turbidity  is  produced. 
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When  more  than  5  milligrainmeB  of  citric  acid  are  present  the  Bolntion  in  2  c.c. 
of  water  is  treated  with  o  drops  of  the  permanganate  solution,  heated  to  30'''  to  40^  C, 
cooled,  and  mixed  with  1  c.c.  of  dilute  sulphuric  acid.  Should  auy  precipitate  he 
formed  it  can  ho  removed  hy  the  addition  of  a  little  ammonium  oxalate.  Bromine 
water  then  added  drop  hy  drop  gives  a  precipitate  of  extremely  fine  needles  of  penta- 
bromacetone. 

Stahre's  reaction  is  obtained  not  only  with  pare  solutions  of  citric  acid  and  its 
salts,  but  al^o  iu  the  presence  of  other  orgauic  acids  precipitated  by  calcium,  such  as 
tartaric,  oxalic,  mahc  acids,  or  inorganic  acids,  such  as  sulphuric  and  phosphoric 
acids.  In  such  cases,  however,  more  permanganate  must  be  used,  and  it  is  best  to 
make  the  test  on  a  hot  solution.  Organic  acids  that  react  with  bromine  must 
obviously  be  removed. 

The  author  confirms  the  statements  of  Henkel,  Scbeil>e.  and  others  as  to  the 
presence  of  citric  acid  as  a  normal  constituent  of  milk.  He  has  separated  a  compound 
which  he  has  idontitied  as  citric  acid  by  Stahre's  reaction  and  other  tests. 

C.  A,  M. 


The  Determination  of  Mustard  Oil.  P.  Rcssor.  (Jounu  Pkann.  Chivi.^  1902, 
XV.,  8fil-3H4.) — The  method  recommended  hy  the  author  is  based  upon  the  conversion 
of  the  allyl  isothiocyanate  into  thiosinamine  (as  iu  the  methods  of  Gadamer,  etc.), 
adding  standard  silver  nitrate  solution  to  the  ammoniacal  liquid,  and  titrating  the 
excess  of  silver  by  Denig^s'  method. 

Five  C.C.  of  a  1  per  cent,  solution  of  the  commercial  essence  are  mixed  with 
10  0.0.  of  ammonium  hydro.vido,  and,  after  dilution  with  water,  shaken  with  10  c.c. 
of  yjj  silver  nitrate  solution.  After  standing  for  twenty-four  hours,  the  liquid  is  made 
up  to  100  c.c.  and  filtered,  60  c  c.  of  the  filtrate  treated  with  5  c.c.  ^q  potassium 
cyanide  6oiutioii,and  the  e.xuess  of  cyanide  titrated  with  silver  nitrate  solution,  a  few 
drops  of  a  slightly  ammoniacal  5  per  cent,  solution  of  potassium  iodide  being  used  as 
indicator. 

The  number  of  c.c.  of  silver  nitrate  solution  taken  up  by  the  sulphur,  doubled 
and  multiplied  by  the  factor  0*3137,  gives  the  percentage  of  mustard  oil  in  the 
essence. 

For  the  determination  of  mustard  oil  in  mustard  flour,  leaves,  etc.,  5  grammes 
of  the  sample  are  mixed  with  60  c.c.  of  water  and  15  c.c.  of  GO  per  cent,  alcohol,  and 
distilled  after  standing  for  two  hours.  The  distillate  is  received  in  a  fia&k  containing 
10  c.a  of  ammouiuiu  hydroxide,  and  after  two-thirds  of  the  liquid  have  passed  over, 
it  is  mixed  with  10  c.c.  of  ^(^  silver  nitrate  solution  and  diluted  to  100  c.c,  and  the 
determination  completed  as  described  above. 

It  is  stated  that  this  method  gives  results  almost  identical  with  those  obtained 
by  the  methods  of  Dieterich  and  Gadamer.  C.  A.  M. 


198  THE  ANALYST. 

Quantitative  Separation  of  Cholesterin  Arom  Fats.  E.  Bitter.  {Zeits.  physioL 
Cliem.,  1902,  xxxiv.,  430;  through  Chem,  Zeit,  Bep.,  1902,  100.)— The  author  has 
sabmitted  his  own  process  (this  vol.,  p.  16)  and  that  proposed  by  Bomer  to  a 
comparison,  using  in  each  case  a  fat  relatively  rich  in  phytosterin.  He  finds  that 
his  own  method  returns  rather  more  phytosterin  than  Bomer's  process,  and  considers 
that  many  of  the  objections  to  the  latter  are  avoided.  The  product  is  also  purer,  bat 
it  is  not  absolutely  pure  phytosterin.  F.  H.  L. 


The  Composition  of  Cacao  Butter.  J.  Klimont.  (Monatsh.jUr  CJiem.,  1902, 
xxiii.,  51-59.) — This  paper  is  a  continuation  of  the  author's  former  communication 
on  this  subject  (Analyst,  xxvii.,  15),  in  which  be  stated  that  he  had  identified 
tripalmitin,  tristearin,  and  a  mixed  glyceride  containing  the  radicles  of  oleic, 
palmitic,  and  stearic  acids,  together  with  another  mixed  glyceride. 

From  a  consideration  of  the  elementary  composition,  iodine  value,  and  saponi- 
fication value  of  this  last  glyceride  he  has  come  to  the  conclusion  that  it  contains 
the  radicals  of  myristic,  palmitic,  and  oleic  acid,  and  possibly  of  some  still  lower 
fatty  acids. 

Neither  arachidin  nor  arachidic  acid  could  be  detected  in  the  specimen  of  fat 
examined.  C.  A.  M. 


A  Note  on  the  Use  of  the  Beohi  or  Silver  Nitrate  Test  on  Olive  Oils. 
Ii.  M,  Tolman.  {Journ.  Amer.  Chem,  Soc^  xxiv.,  396.) — Since  some  olive  oils  free 
from  cottonseed  oil  give  a  brown  coloration  with  the  Bechi  test  as  generally  applied, 
the  author  recommends  the  following  preliminary  treatment,  which,  whilst  not 
affecting  the  reducing  action  of  the  cottonseed  oil,  removes  the  free  acid  and  other 
products  of  rancidity  of  the  olive  oil :  To  25  c.c.  of  the  oil,  25  c.c.  95  per  cent,  alcohol 
are  added,  and  the  whole  is  gently  heated  and  then  vigorously  shaken  ;  after  allowing 
the  liquids  to  separate,  the  alcoholic  solution  is  decanted  off,  and  the  residue  washed 
first  with  2  per  cent,  nitric  acid  and  finally  with  water.  For  the  test,  10  c.c.  oil, 
10  c.c.  aniyl  alcohol,  and  5  c.c.  of  the  reagent  (2  grammes  silver  nitrate  dissolved  in 
200  c.c.  alcohol,  with  the  addition  of  40  c.c.  ether  and  2  drops  nitric  acid),  are  mixed 
in  a  test-tube.  Half  the  mixture  is  kept  for  comparison,  the  other  half  being  heated 
for  ten  minutes  in  a  boiling  water-bath.  The  above  method  of  purification  is  stated 
to  give  very  satisfactory  results,  and  can  be  readily  applied  to  lard  and  other  fata 

A.  G.  L. 


Comparison  of  Methods  used  to  Determine  the  Iodine  Value  of  Oils. 
F.  W.  Hunt.  (Journ.  Soc.  Chem.  /»(/.,  1902,  xxi.,  454.) — The  methods  compared 
were  those  of  Hiibl,  Wijs,  and  Hanus  (see  Analyst,  xxvii.,  15).  He  found  that  the 
Wijs  solution  (ICl  in  glacial  acetic  acid)  lost  3  per  cent,  of  its  strength  in  two  weeks, 
and  the  Hanus  solution  (IBr  in  glacial  acetic  acid)  nearly  5  per  cent.     In  determining 
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the  iodino  values,  Hiibl's  solution  was  allowed  to  act  for  five  hours,  the  other  two  for 
one  hour.     Bach  determinatioD  was  done  in  duplicate : 


Hub]. 

Hanoa, 

Wijtt. 

Pale  seal            

..     117-5 

120-7 

124-8 

Whale 

...     120-2 

120-6 

123-7 

Olive      

,.       82-3 

81-9 

83-4 

Castor  (cold  drawn) 

82-6 

84-4 

85  6 

Doglish  liver     ... 

..     134-7 

141-2 

143-2 

Arachi8  (earth-nut) 

91-8 

91-6 

93-4 

Arctic  shark     ... 

...       89-0 

93-S 

98-9 

Pale  rape          

103-0 

101-9 

102-1 

Coast  cod          

...     148-5 

147-& 

104-6 

Newfoundland  cod 

...     U4'8 

150-0 

lo4-7 

Linseed             

174-B 

174-5 

177-3 

Cottonseed        

...     108'5 

1070 

1100 

The  Wijs  solution  gave  results  higher  than  the  Hiibl  solution,  especially  in  the 
case  of  fish  oils.  The  Hanus  solutions  gave  results  which  were  in  some  cases  inter- 
mediate and  in  others  agreed  with  those  given  by  Hubl's  aoluiion. 

Experiments  were  also  made  using  a  solution  of  iodine  monobromide  in  carbon 
tetrachloride.     The  results  obtained  were  : 


Olive  oil 
Coast  oil 

Linseed 
Araohis 
Pale  seal 


Iodine 

Corrected  for 

Valae. 

Substitution. 

82-0 



153-9 



179-7 

177-8 

90-8 

89-5 

125-4 

124-5 

The  author  does  not  recommend  this  solation,  however. 


A.  Al. 


On  the  Temperature  Reaction  of  Oils  with  Sulphuric  Acid — Maumend's 
Tost.  H.  C.  Sherman,  J.  L.  Danziger,  and  L.  Kohnstamm.  (Journ,  Atner.  Cliein. 
Soc,  xxiv.,  266.) — The  authors  have  investigated  the  sources  of  errors  in  Maumen^'s 
test,  especially  as  regards  the  drying  oils,  which  give  a  violent  reaction  with  the 
sulphuric  acid,  and  come  to  the  conclusion  that  if  the  oil  is  diluted  with  some  non- 
drying  oil  the  value  calculated  is  always  too  high.  They  find  that  the  use  of  a 
somewhat  more  dilute  acid  (89  to  90  per  cent.)  than  is  usually  employed  gives  good 
results,  which  are  directly  comparable  for  both  drying  and  non-drying  oils.  They 
recommend  the  statement  of  all  results  as  "  specific  temperature  reactions," 
according  to  the  suggestion  of  Thomson  and  Ballantyne  {Journ.  Soc.  Cfum.  Ind., 
X.,  233),  which  are  obtained  by  multiplying  the  observed  rise  of  temperature  by  100, 
and  dividing  by  the  rise  observed  when  60  grammes  water  are  treated  with  10  c.c. 
of  the  same  acid  under  the  same  conditions.  Contrary  to  Thomson  and  Ballantyne, 
however,  they  find  this  value  is  slightly  lower  for  a  more  dilute  acid  ;  but,  still,  their 
results  a^ree  reasonably  well  with  those  obtained  by  these  authors.  A.  G.  L. 
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Metallic  Soaps  from  Linseed  Oil.    An  Investigation  of  their  Solubilities  in 
Certain  of  the  Hydrocarbons.    Hermann  T.  Vuli^  and  Harriet  Winfleld  Qibson. 

(Joum.  Amer.  CJiem.  Soc,  xxiv.,  215.) — The  authors  have  investigated  the  solubilities 
of  a  number  of  metallic  soaps  from  linseed  oil  in  various  petroleum  solvents  and  in 
turpentine,  as  well  as  the  permanence  of  the  solutions,  and  give  tables  showing  the 
results  obtained.  They  find  that  the  lead  soap  separates  from  its  solutions  in  ail 
the  petroleum  solvents  in  less  than  one  hour,  the  nickel  soap  only  after  several 
days,  the  iron  soap  only  on  the  application  of  a  gentle  heat,  and  that  the  manganese 
soap  is  unique  as  regards  its  drying  properties  They  also  find  that  no  one  solvent 
can  be  recommended  for  all  the  soaps,  there  being  a  maximum  solubility  for  each 
one  in  some  special  solvent.  A.  G.  L. 


Characteristics  of  Butter  from  Human  Milk.     Sauvaitre.     {Ann.  de  Ckim. 
fiaL,  1902,  vii.,  143-145.) — The  author  has  obtained  the  following  results  with  a 
specimen  of  human  butter,  and  compares  the  figures  with  those  given  by  a  sample 
of  cow's  butter : 

100° 
Specific  gravity  at  ,ro  ^-  

Critical  temperature  of  solution  in  abso- 
lute alcohol  

Coefficient  of  solubility  in  absolute  alcohol 

Melting-point  of  insoluble  fatty  acids 

Solidification-point    „  ,, 

Saponification  value 

Reichert-Wollny  value 

Hehner  value 

Iodine  value 

Total  volatile  acids 

Batio  of  butyric  acid  to  caproic  acid 

Unsaponifiable  matter       

Melting-point  of  unsaponifiable  matter 


Cow's  Butter. 

Haman  Butter.    . 

0  866  per  cent. 

0-870  per  cent. 

56°  C. 

59°  C. 

43*3  per  cent. 

34*7  per  cent. 

40-5'='  C. 

40=^  C. 

39°  C. 

37°  C. 

221-2  per  cent. 

218-4  per  cent 

26-3        „ 

15-8        „ 

87-2        „ 

89-2        „ 

35-51      „ 

43-37      „ 

6-69      „ 

4-41      „ 

2-2:  1 

2-4:1 

1*58  per  cent. 

4-68  per  cent. 

139°  C. 

143°  C. 

C.  A.  M. 

Detection  of  Indican  in  Urine.  Bertault.  (Journ.  Pharm.  Chim,y  1902,  [6], 
XV.,  277;  through  Chem.  Zeit.  Rep.,  1902,  92.) — If  the  urine  contains  iodine  (or 
bromine)  as  well  as  indican,  the  well-known  test  must  be  modified  as  follows :  After 
the  sample  has  been  treated  with  an  equal  volume  of  hydrochloric  acid,  a  few'c.o.  of 
chloroform,  and  a  few  drops  of  sodium  hypochlorite,  the  acidified  urine  is  pipetted 
off,  the  tube  containing  the  chloroform  is  washed  with  water  to  remove  the  bulk  of 
the  acid,  and  then  potassium  hydroxide  is  added  to  alkalinity.  The  violet  colour 
produced  by  the  iodine  disappears,  and  the  chloroform  remains  blue  if  indican  is 
present,  or  colourless  in  its  absence.  F.  H.  L. 


Valuation  of  Bubber  Goods.    A.  Heinta.     (Chem,  Zeit.,  1902,  xxvi.,  247.)— 
The  author  suggests  a  method  for  the  valuation  of  rubber  goods,  in  which  an  attempt 
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49  made,  by  ultimate  analysis,  to  determine  the  proportion  of  true  caoutchouc 
present.  After  a  qualitative  examination,  the  various  foreign  organic  substances 
are  removed  by  treatment  with  Henriquea'  Bolveuts  :  unsaponifiable  oils  by  other, 
aephahum  by  nitrobenzene,  **  substitutes"  by  alcoholic  soda.  The  last  traces  of 
these  liquids  are  next  most  carefully  washed  away,  the  residue  is  thoroughly  dried, 
a  oombustion  is  carried  out,  and  the  amouut  of  caoutchouc  is  estimated  from  the 
I     gain  of  the  sulphuric  acid  tube,  on  the  assumption  that  the  body  remaining  after 

(the  above  process  is  represented  by  the  formula  (C|(,Hj^)„.  The  method  is  not  offered 
as  an  exact  process,  but  one  for  commercial  purposes  only.  It  soffers  from  two 
possible  sources  of  error:  (1)  That  the  caoutchouc  originally  used  in  the  manu- 
factured goods  does  not  correspond  in  composition  with  the  formula  quoted,  but 
contains  some  oxygen  compound,  resins,  etc. ;  (2)  that  the  solvents  do  not  remove 
the  whole  of,  or  remove  substances  other  than,  those  they  are  supposed  to  extract. 
As   regards  the  first  point,  analysis  of  the  washtd  rubber  employed  in  the  manu- 

Ifacture  of  boots  has  shown  that  on  an  average  it  consists  of  ^7  per  cent,  of  (Cj^^Hj^,),., 
so  that  even  if  the  finished  wares  contained  50  per  cent,  of  caoutchouc,  which  is 
anlikely,  the  error  would  be  only  1'5  per  cent.  In  order  to  settle  the  second  point, 
analyses  have  been  made  cf  several  trade  samples  of  finished  goods  and  of  materials 
prepared  specially  for  the  author,  both  by  bis  process  and  by  that  of  Henriques,  etc. 
Two  samples  of  Russian-made  shoes  gave  67'63  and  60*43  per  cent,  of  inorganic 
matter,  l-ol  and  la7  per  cent,  of  sulphur,  19123  and  136*2  per  cent,  of  organic 
eabstance,  or  21*63  and  19*38  per  cent,  of  caoutchouc,  by  difference  respectively.  By 
the  author's  process  they  gave  20'23  and  18-65  per  cent,  of  caoutchouc,  or,  after  correc- 
tion for  the  3  per  cent,  of  oxygenated  matter,  20*84  and  19*21  per  cent  A  material 
■  ^^omposed  of  ceresin  and  brown  "  substitutes,"  beside  the  rubber  and  sulphur,  gave 
I  75*11  per  cent,  (corrected)  on  ultimate  analysis,  whereas  it  contained  70*75  per  cent. ' 
of  caoutchouc.  Another  specimen  containing  inorganic  matter,  beside  the  sulphur 
and  caoutchouc,  gave  41-1*65  per  cent,  on  combustion,  the  actual  amount  of  rubber 
being  49  30  per  cent.  F.  H.  L. 

The  Determination  of  Sulphur  in  Plants.  Q.  S.  Praps,  (Jonm.  Amer.  Chem, 
Soc,  xxiv.,  346.)-  To  5  grammes  of  the  material,  placed  in  a  yj-inch  porcelain  dish, 
30  c.c.  concentrated  nitric  acid  are  gradually  added:  the  mixture  is  heated  cautiously 
on  the  water-bath,  then  concentrated,  and,  after  the  addition  of  10  c.c.  of  a  5  per  cent. 
solution  of  potassium  nitrate,  evaporated  to  dryness  ;  the  residue  is  ignited,  at  first 
gently,  finally  over  the  blast-lamp,  and  the  sulphur  in  it  estimated  as  usual. 

A.  G.  L. 


INORGANIC    ANALYSIS. 

The  Electrolytic  Determination  of  Copper  io  Iron.  H.  Koch.  [Zeit.  anal. 
Chem.t  1902,  xli.,  105-107.) — The  copper  is  first  concentrated  by  treating  the  iron 
with  dilute  sulphuric  acid  and  then  separated  by  electrolyzing  the  insoluble  residue. 

*  It  id  not  eleftr  whethbr  by  these  Ggnreo  the  author  me&xis  the  ytuld  of  tho  Hcnriquen  proceti, 
wheihccr  the^  ara  the  proportion  of  caoutchouc  actually  employed  by  the  manufacturer.— F.  H.  L. 
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Id  the  caso  of  steel,  100  grammea  of  the  shavings  are  treated  vn'eh  400  e.c.  of 
dilute  sulphuric  acid  (specific  graWty,  1*06),  half  of  this  quantity  being  6rst  a»od 
without  the  aid  of  heat,  and  the  remainder  added  to  the  hot  liquid  after  ootnpletion 
of  the  reaction.  Oysballization  of  the  sulphates  during  cooling  is  prevented  hy  tlit 
addition  of  bOO  c.c.  of  water. 

The  black  residue  is  collected  on  a  double  hlter,  dried,  ignited^  and  dissolved  in 
a  large  porcelain  crucible  in  a  few  c.o.  of  concentrated  hydrochloric  acid,  and  the 
solution  evaporated  to  dryness  after  the  addition  of  sulphuric  acid.  The  rosidui^'  i^ 
dissolved  in  al>out  20  c.c.  of  water  and  the  same  quantity  of  nitric  acid  (specUic 
gravity  1*30).  the  solution  hltered,  and  the  dltrate  diluted  with  water  to  about  130  0.0. 

A  few  drops  of  a  6  per  cent,  solution  of  oxalic  acid  are  then  added,  and  the  liquid 
electrolyzed  for  nine  to  ten  hours  with  a  current  of  about  0094  amporo  per  Square 
centimetra  The  positive  electrode  consists  of  a  spiral  of  platinum  wire  1*3  milliinetf«6 
thick,  which  rests  upon  the  bottom  of  the  beaker,  whilst  the  negative  electrode  it  a 
cylinder  of  platinum  foil  9  by  3o  centimetres  in  size. 

The  method  requires  a  slight  modification  in  the  case  of  gray  pig-iron,  owing 
the  large  proportion  of  graphitic  carbon  present  protecting  the  iron  from  the  aeti 
of  the  acid.     To  obviate  this  the  residue  should  once  more  be  boile<l  with  abo 
200  c.c.  of  sulphuric  acid  (sp.  gr.  1*06)  for  about  thirty  minutes  before  being  tre«tod 
as  described  above.  C.  A.  M 


Bapld  Method  for  the  Volumetric  Determination  of  Molybdenum  Stee 
Francis  T.  Kopp.  [Journ,  Anicr.  Litem,  Noc,  xxiv.,  186.) -Half  a  gramme  of  Uw' 
sample  is  dissolved  in  2  c.c.  sulphuric  acid  (apeoifio  gravity  1*58)  and  12  e.o.  water 
in  a  platinum  crucible  of  KKi  c.c.  capacity,  solution  being  hastened  by  heating.  The 
solution  is  then  evaporated  until  white  fumes  are  given  off,  and  cooled  :  to  the  resid 
30  grammes  fused  potassmm  bisulphate  are  added,  and  the  whole  is  then  gently  hoa 
to  a  red  heat,  and  kept  at  this  temperature  for  ten  or  tifteen  minutes.  After  codin 
the  melt  is  dissolved  in  -'liX)  c.c.  hot  water,  the  solution  cooled,  transferred  to  a  li 
flask,  and,  after  the  addition  of  100  c.o.  ammonia  (specific  gravity  0-90),  made  up 
the  mark  with  water.  After  mixing  thoroughly  500  c.c  are  filtered  through  ft 
filter.  40  c.c.  sulphuric  acid  (speoifio  gravity  loH)  added»  and  the  solution  18 
through  a  Jones  reductor  consisting  of  a  column  of  zinc  12  inches  long  and  0'5  inch 
diameter.  To  the  reduced  solution  10  c.c.  sulphuric  acid  are  addeil,  and  the  molylf- 
denum  is  titrated  with  standard  permanganate  solution.  A  blank,  consisting  of 
450  c.c.  water,  50  c.c.  ammonia,  and  -10  c.c.  sulphuric  acid,  should  be  run  through  tli£ 
reductor  and  titrated  as  above,  in  order  to  ascertain  the  error  due  to  impurities  i 
the  zinc. 

For  tungsten  steels.  1  gramme  of  the  sample  is  dissolved  in  25  c.c.  dilute  nitri 
acid,  with  the  addition,  after  violent  action  is  over,  of  10  o.c.  strong  hydrochloric  oei 
The  solution  is  evaporated  to  dryness,  the  residue  baked,  and  then  re-dissolvod 
15  c.c.  hydrochloric  acid.     The  tungsten  will  be  precipitated  as  tungsten  trio&i 
After  cooling  and  diluting  with  water  to  100  c.c,  50  c.c.  of  the  solution  are  fii' 
through  a  dry  filter,  10  c^.  of  sulphuric  acid  are  added,  and  the  solution 
sboald  be  free  from  tungsten)  is  evaporated  till  white  fumes  are  given  off, 
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to  a  platinum  crucible,  again  evaporated  till  white  fames  are  given  off,  cooled,  and 
fused  with  30  grammes  potassium  bisulpbate,  as  in  the  case  of  steels. 

For  farro-niolybdenums  Oo  gramme  of  the  sample  ia  dissolved  in  15  o.c.  strong 
nitric  acid  in  a  platinum  crucible  ;  when  thoroughly  dissolved,  2  c.c.  sulphuric  acid 
are  added,  the  solution  is  evaporated  till  white  fumes  are  given  ofT,  and  then  treated 
as  for  steels. 

The  method  gave  good  results  when  checked  on  steels  containing  known  amounts 
of  molybdenum,  and  also  when  compared  with  other  methods  of  estimating  molyb- 
denum. A.  G.   L. 


Identifloation   of  Metals   of  the    Platinum    Group  by  means  of   Sodium 

Peroxide.     Leldie  and  Quennessen.      {HuH,  Soc.  Chivt,,  1V»02.  xxvii.,  179-1^:3.) — 

'arious  tests  are  commonly  employed  to  differentiate  the  metals  of  platinum  ores, 

l&nd  some  of  these  are  both  tedious  and  also  require  fresh  samples  of  the  material  to 

[be  taken. 

The  authors  have  made  experiments  to  devise  a  rapid  method  in  which  all  the 
.ests  can  bo  applied  to  one  and  the  same  sample,  and  have  eventually  found  that 
[sodium  peroxide  at  a  dull  red  heat  is  a  suitable  reagent. 

The  metal,  which  should  be  in  the  finely  divided  state  as  obtained  by  ignition  of 

ihe  salt  in  hydrogen,  is  mixed  with  five  or  six  times  its  weight  of  sodium  peroxide, 

md  gently  heated  in  a  nickel  basin  over  a  low  gas  Hame.     The  mass  tirst  blackens 

aud  theu  becomes  pasty,  but  after  being  stirred  with  a  platinum  spatula,  aud  the 

.heating  continued,  it  becomes  semi-liquid.     The  flame  is  now  withdrawn,  and  the 

[cold  contents  of  the  basin  cautiously  treated  with  water  m  the  proportion  of  ten  to 

;welve  times  the  weight  of  sodium  peroxide  used.     The  mixture  is  now  transferred 

',0  a  tube,  and,  after  standing,  the  clear  liquid  is  decanted,  aud  the  deposit  mixed 

-1th  water  and  collected  on  a  filter. 

The  oxide  of  nickel  formed  will  be  found  in  this  deposit,  and  iE  insoluble  oxides 
or  insoluble  alkaline  salts  of  the  platinum  group  are  also  present,  it  can  be  readily 
separated  from  them  by  means  of  the  nitrite  method  previously  described  by  Leidi^' 
|A»ALVBT,  xxvi.,  108). 

The  separate  metals  treated  with  sodium  peroxide  in  this  way  give  the  following 
results : 

Osmium  is  completely  converted  into  sodium  osmiate,  OsOXNaO).;,  which  tlis- 
aolves  in  water,  yielding  a  yellow  solution.  On  passing  a  current  of  chlorme  through 
this  solution  slightly  heated,  osmium  peroxide,  OsOi,  can  be  collected  in  a  receiver 
luimer&ed  in  ice  water.  The  latier  compound  may  be  identilled  by  the  formation  of 
lotasBium  osmiate  (action  of  potassium  nitrite  on  heating,  or  of  alcohol  and  potassium 
lydroxide  in  the  cold). 

liutheninm  is  completely  converted  into  sodium  peruihenato,  Ku05(NaO),  which 
tn  the  proscnco  of  watta-  yields  the  ruthenate,  KuO..>(NaO)j.     The  latter  forms  an 
kracge  solution,  which  on  treatment  with  chlorine  gas,  as  above,  yields  a  yellow 
liquid,  in  which  ruthenium  peroxide,  HuO^,  may  be  idontitied  by  the  reduction  of 
,    ruthenium  on  treatment  with  potassium  hydroxide  and  alcohol  in  the  cold,  or  by  the 
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Palladium  yields  an  alkaline  palladate  soluble  in  water.  On  neutralizing  tht< 
yellow  solution  with  hydrochloric  acid  and  then  evaporating  it  after  the  addition  of 
potassium  chloride  and  nitric  acid,  ruby  red  crystals  of  potassium  chloro-palladate, 
insoluble  in  a  saturated  solution  of  potassium  chloride,  are  formed. 

Iridium  is  converted  into  a  basic  iridate,  IrOs  ^NagO,  which  on  treatment  with 
water  yields  a  blue  solution.  On  adding  a  slight  excess  of  hydrochloric  acid  to  this 
solution,  and  evaporating  after  the  further  addition  of  potassium  chloride  and  a  little 
nitric  acid,  black  crystals,  of  potassium  chloro-iridate  are  obtained.  These  are  also 
insoluble  in  a  saturated  solution  of  potassium  chloride. 

Platinum  is  converted  into  the  insoluble  sodium  platinate,  which  remains  on  the 
^ter  with  the  nickel  oxide.  The  precipitate  is  dissolved  in  strong  hydrochloric 
acid,  the  greater  part  of  the  acid  subsequently  evaporated,  sodium  nitrite  added  until 
the  liquid  is  neutral,  ihen  sodium  carbonate,  and  the  liquid  boiled  and  filtered. 
Nickel  carbonate  remains  on  the  filter,  whilst  the  filtrate  contains  the  doable  nitrite 
of  platinum  and  sodium.  On  evaporating  this  filtrate  to  dryness  after  the  addition 
of  hydrochloric  acid,  the  residue  dissolved  in  water  and  treated  with  ammonium 
chloride  gives  the  characteristic  crystals  of  ammonium  chloro-platinate. 

Tthodium  is  converted  partially  into  the  dioxide,  RhOg,  soluble  in  hot  concen- 
trated hydrochloric  acid,  and  partially  into  a  sesquioxide,  remaining  undissolved. 
The  filtrate  obtained  by  treating  the  mass  with  hoc  hydrochloric  acid  will  also  contain 
the  nickel.  It  is  treated  in  the  same  manner  as  the  platinum  solution,  and  filtered 
from  the  nickel  carbonate.  On  heating  the  filtrate  with  an  excess  of  hydrochloric 
acid  it  becomes  rose-coloured  from  the  formation  of  the  double  chloride,  BhsCUGNaCi, 
but  does  not  yield  a  precipitate  with  ammonium  chloride. 

The  following  scheme  shows  the  course  to  be  followed  in  a  systematic  qualitative 
analysis : 

The  product  of  the  action  of  soduim  peroxide  upon  the  metal  is  treated  with  water, 
yielding  a  solution  and  a  precipitate 


A.  The  solution  is  coloured 


Blue. 
It  iH  neutralized  with  HCl,  and 
evaporated    with    HNO3  and 
KCl.    Black  crystal**  inHuluble 
in  KCl  imlicate 

iKinu'M. 


I 
YeUow. 
It  is  heated  and  treated 
with    a    current    of 
chlorine. 


A  substance  is  volatilized, 
giving  a  block  precij*!- 
Ute  with  (NUj)..S. 

i 


The  soliitmn  distilled  gives 
an  insoluble  vinlet  osniiate 
with  KOH  :ind  alcohol. 
or  KXO.  on  .  ht-ating.  No 
brown  coloration  with  hot 
HCl. 

Osmium. 


Nothing,'  volatilizt-H.     The  liquid  \a  neutralized 
with   H(.;i,  and  evaporated  with   HNO.,  and 
KCl.    Ked  cry^italt  in^'luble  in  KCi  indicate 
Pallaihim. 


I 
B.  The  BulutioQ  ia  colourless.  It  u 
rejected.  The  precipitate  i« 
treated  with  HCl,  the  liquid 
filtered  and  treated  with  NaNO. 
and  Xa...C03. 


The  filtered  liquid  \* 
treated  with  HCl  ia 
excesK  and  evaporated 
tu  dryneu),  and  U» 
residue  dissolved  is 
water. 


The  f<oluti(m  distillecl  gives 
u  bl«ck  (irecipitate  with 
KOH  and  alohol.  With 
h(»t  HCl  it  yivt'H  a  bntwn 
Coloration. 

Kl'TUKNICM. 


The  solution  Ih  light 
yell'iw,  and  gives  a 
precipi  tate  with 
NH4CI,  insoluble  in 
excetts  of  NH^Cl. 
Platinum. 


I 

The    solution  »• 

red,  and  gives 

no    precipitate 

with  XH.CL 

Rhodiom. 


C.  A.  M. 
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A  Note  on  the  Detormination  of  Molybdenum  in  Steel.  George  Auchy. 
{Journ,  Amen  Oiem.  6'oc.,  xxiv.,  273.) — Not  more  than  1*308  grammes  of  the  steel 
are  treated  with  a  large  excess  of  strong  nitric  acid,  with  the  addition  of  a  little 
potassium  chlorate  if  chromium  is  present :  the  nitric  acid  is  evaporated  off,  the 
residue  boiled  with  strong  hydrochloric  acid,  evaporated  to  dryness  to  separate  silica, 
taken  up  with  strong  hydrochloric  acid,  and  the  solution  evaporated  to  the  first 
appearance  of  a  scum.  To  the  solution  5  c.c.  hydrochloric  acid,  diluted  to  20  c.c. 
with  water,  are  added,  and  after  solution  is  complete  the  volume  of  the  liquid  ts 
made  up  to  .50  c.c.  with  water,  and  the  solution  poured  little  by  little,  with  constant 
shaking,  into  a  solution  of  20  grammes  caustic  soda  in  100  c.c.  water,  contained  in 
a  300-G.c.  dask.  The  liquid  is  made  up  to  the  mark  with  water,  mixed,  and  250  c.c. 
are  filtered  off,  acidified  with  sulphuric  acid,  boiled  down  to  less  than  100  c.c, 
reduced  with  ;sinc,  and  titrated  with  permanganate.  A  blank  must  be  made  on  a 
steel  free  from  molybdenum,  the  same  amount  of  hydrochloric  acid  and  of  chromium 
being  present  as  in  ihe  actual  deteniiination.  Most  of  the  chromium  is  precipitated 
with  the  iron,  but  a  small  amount  remains  in  solution.  The  method  gives  good 
results,  the  caustic  soda  oeparation  being  sufficiently  exact  for  all  practical  purposes. 

A.  G.  L. 


I 


The  Analysis  of  Motallio  Molybdenum  and  its  Lower  Oxides.  C.  Prlodheim 
and  M.  K.  Hoffmann.  (BerichU,  1!H>2,  xxxv.,  7i)l-7t>5.)— The  pure  molybdenum 
dioxide  used  by  thtt  authors  in  their  experiments  was  prepared  by  reducin-^  ruol)b- 
denum  trioxide  for  five  to  sf  ven  hours  in  a  (!urrcnt  of  hydrogen  at  a  temperature  of 
450^  C  ,  and  then  heating  the  mixture  of  dioxide  and  unreduced  triozide  to  a  dull  red 
heat  in  a  current  of  dry  hydrochloric  acid  gas  so  as  to  volatilize  the  trioxide  in  the 
form  of  chloride. 

For  the  determination  of  the  molybdenum  dioxide  in  an  insoluble  molybdenum 
oxide  the  substance  is  slowly  heated  to  the  boiling-point  with  a  sufiicient  quantity  of 
a  10  per  cent,  solution  of  ferric  ammonium  sulphate  and  twice  that  amount  of  dilute 
sulphuric  acid  (1  :  5). 

The  molybdenum  is  dissolved  in  accordance  with  the  equation 
Fe,(S04),  ^-  MoO,  +  H.O  =  2FeS0,  +  H.SO,  +  MoO^, 
by  titrating  the  amount  of  ferrous  salt  with  standard  pertnanganate  the  quantity 
of  molybdenum  dioxide  can  be  obtained. 

In  iht^  case  of  an  o\ide  containing  lower  oxides  of  molybdenum  soluble  in  water 
the  substance  is  treated  with  an  excess  of  acid  potassium  pertianganate  solution,  and 
the  excess  titrated  with  standard  oxalic  acid  solution. 

Metallic  molybdenum  may  be  analysed  by  the  ferric  ammonium  sulphate  method 
described  above,  or  the  following  indirect  gravimetric  me.t!iod  may  bo  used:  The 
metal,  or  the  compound  coutainiug  lower  oxides,  is  heated  for  about  an  hour,  with 
continual  shaking  on  the  water  bath,  with  a  very  dilute  ammoniacal  solution  of  silver 
sulphate  After  standing  for  twelve  hours,  air  being  excluded,  the  separated  silver  is 
collected  on  a  filtt^r,  washed  with  a  very  slightly  ammoniacal  10  per  cent,  solution  of 
ammonium  nitrate,  disisolved  ofi'  the  filter  by  means  of  dilute  nitric  acid,  and  deter- 
mined either  giavimetrically  or  volumetrioally.  C.  A.  M. 
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Colorimetrio  Estiination  of  Sulphur  in  Cast  Iron.  T.  Naske.  {Stahl  und 
;,  1902,  xxii.,  333;  through  Chem.  Zeit.  Eep.,  1902.  92.)— Lindlay  has  de8eril>ed 
a  process  for  the  estimation  of  sulphur  which  depends  on  the  fact  that  in  presence 
of  ferric  chloride  and  sulphuretted  hydrogen  ^-phenylenedimethyldiamiae  hydro- 
chloride  is  converted  into  methylene  hluo.  The  sulphur  of  the  irou  is  therefore  to 
he  liberated  with  hydrochloric  acid,  the  gas  passed  into  sodium  hydroxide,  and  » 
colori  metric  operation  carried  out.  Naske,  however,  ohjeets  to  this  method  that 
aoid  produces  methyl  sulphide  as  well  as  sulphuretted  hydrogen,  that  on  absurption 
in  caustic  soda  normal  sulphide,  hydrosulphide,  and  polysulphides  are  formed,  that 
the  hydrogen  sulphide  is  not  quantitatively  taken  up,  and  that  the  sodium  sulphide 
solution  gradually  changes  into  thicsulphate  and  sulphate.  On  the  other  band,, 
solutions  of  methylene  blue  are  decomposed  —  i.e.,  decolorized  —  by  sulphuretted 
hydrogen  and  thiosutphate.  Lindlay's  prooess  ie  accordingly  only  suitable  lor 
qualitative  purposes,  and  the  same  remarks  apply  to  the  employment  of  Lauth'i^, 
violet,  which  be  has  also  recommended.  F.  H.  L. 


An  Aoourato  Estimation  of  Sulphur  in  Iron  by  the  Evolution  Method. 
Harry  E.  Walters  and  Robert  Miller.  {Proc.  Eng,  Soe.  WeH.  Pennsylvania,  xvJiL, 
H3.)  — In  this  method  5  grammes  of  the  sample  are  weighed  out  into  a  porcelain  or 
copper  boat,  which  is  then  placed  in  a  porcelain  or  nickel  combustion-tube,  and  heated 
to  bright  redness  for  fifteen  to  thirty  minutes  in  a  current  of  natural  gas  or  hydrogen. 
After  allowing  it  to  cool  in  the  current  of  gas,  the  sample  is  removed,  tranRferred  to 
a  flask,  and  the  hydrogen  sulphide  evolved  as  usual  by  means  of  hydrochloric  acid 
(1  acid  :  1  water).  The  evolved  gases  are  absorbed  in  ammouiacal  cadiuium  chloride 
solution  and  titrated  with  iodine.  The  results  given  by  this  method  were  checked 
agaitiBt  those  given  by  the  ordinary  evolution  method  and  by  a  gravimetric  method, 
and  are  almost  identical  with  the  latter,  the  largest  ditlerence  being  0'004  per  c6Dt. 
in  about  thirty  determinations,  whilst  the  ordinary  evolution  method  in  many  ca&eS{ 
gave  very  low  results.  For  an  ordinary  pig-iron  fifteen  minutes' heating  is  sufficieoi; 
for  samples  containing  titanium  it  is  necessary  to  heat  for  half  an  hour.       A.  Q.  I* 


The  Deiermination  of  Sulphur  in  Iron   Tyrites.     R.  Auzenat.     {Ann,' 
Chhn.  avaL,  U»oy.  vii.,  93,  9-1.) — The  following  method  is  recommended  as  givioj 
accurate  reeulls  in  a  much  shorter  time,  and  with  less  attention  to  the  eraporftUt 
than  those  obtaintd  by  Lunge's  method:  .\bout  0'5  gramme  of  the  finely  powdci 
mineral,  previously  dried  at  ICO*-  C.  is  weighed  into  a  Hut^k,  into  which  are  tbei 
introduced  eucccssively  ^0  c.c.  of  a  10  per  cent,  solution  of  sodium  chloride,  10  e„ 
of  hydrochloric  acid,  sp.  gr.  118,  and  10  c.c.  of  nitric  acid,  sp.  gr.  1-6.     As  soon 
effervescence  has  ceased,  the  flask  is  placed  in  an  oil  bath  provided  with  a  theruti 
regulator,  and  the  liquid  evaporated  to  dryneBB.    Under  these  conditions  the  temperi 
ture  can  be  raised  to  120*^  C.  without  the  liberation  of  free  sulphuric  acid. 

The  author's  oomparative  determiuatious  have  shown  that  it  is  possiblo  (o  uvl 
several  hours  in  this  way  without  fear  of  loss.  C.  A.  M. 
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Bapid  Method  for  EstimatlBg  Thorium  in  Monazite  Sand.  £.  Benz.  [ZeiU. 
fUr  angtw.  Ch^m.,  1902,  xiii.,  309.) — Half  a  graQime  of  the  finely  divided  aand  is 
iDtimately  mixed  in  a  platinum  crucible  with  the  same  quantity  of  sodium  fluoride 
and  10  grammes  of  potassium  pyrosulphate  and  gradually  heated.  When  the 
evolution  of  gas  ceases  the  crucible  is  raised  to  a  low  red  heat  and  kept  at  it  for 
tiftefin  minutoR.  The  melt  is  extracted  first  with  dilute,  then  with  concentrated 
hydrochloric  acid.  The  solution  is  filtered.  The  filtrate  is  nearly  neutrali;{ed  with 
ammonia,  taking  care  not  to  produce  a  permanent  precipitate.  It  is  raised  to 
boiling,  and  3  to  5  grammes  of  solid  ammonium  oxalate  are  added  with  stirring.  The 
oxalates  fall  as  a  granular  precipitate.  A  little  ammonium  oxalate  solution  is  added 
to  make  sure  that  the  precipitation  is  complete.  After  standing  all  night  the  oxalates 
are  filtered  ofif,  then  washed  with  as  little  water  as  possible  into  a  porcelain  basin. 
The  filter  is  washed  with  hot  concentrated  nitric  acid  and  water,  and  the  liquid  is 
evaporated  almost  to  dryness.  A  few  c.c.  of  concentrated  nitric  acid  are  added  and 
then  20  o.c.  of  faming  nitric  acid,  the  basin  is  covered  with  a  watch-glass  and  placed 
upon  the  water-bath.  When  the  effervescence  ceases  the  liquid  is  evaporated  to 
dr^'uess  ;  some  water  is  added  and  again  evaporated  ofi*.  The  residue  is  then 
dissolved  in  water  and  ammonium  nitrate  solution  is  added  ;  the  liquid  is  warmed  to 
60*'  or  80°,  and  20  c.c.  of  distilled  hydrogen  peroxide  (2  or  3  per  cent.)  are  added.  A 
precipitate  of  thorium  peroxide  is  formed,  which  may  be  coloured  yellow  by  minute 
traces  of  cerium  peroxide.  This  is  washed  with  hot  water  containing  some  ammonium 
nitrate,  and  when  half  dr}'  is  ignited  in  a  platinum  crucible  and  weighed  as  ThO^. 

A.  ii. 


A  Botary  Cement  Kiln  for  TJao  in  the  Laboratory.  E.  D.  Campbell. 
{Jon-nt,  Amer.  Chem.  Soc,  xxiv.,  249.) — The  author  describes  a  small  rotary  furnace 
for  cement  burning  which  gave  very  satisfactory  results.  The  furnace*! tself^consists 
of  an  B-inch  steam-pipe  32  inches  long,  the  lining  being  made  of  four  sections  of 
magnesite  tubes  packed  into  the  steel  jacket  with  asbestos,  the  asbestos  being  mixed 
at  one  end  for  a  distance  of  2  inches  with  fire-clay  and  sodium  silicate.  The  rotary 
is  turned  l»y  uieaus  of  a  one-seventh  horse-power  electric  motor,  and  heated  by 
means  of  a  Hoskins  hydrocarbon  burner.  The  temperature  is  controlled  by  means 
of  a  Le  Chatelier  thermocouple,  the  wires  of  which  pass  through  a  double-bored 
porcelain  tube  covered  for  a  distance  of  8  inches  with  platinum  foil.  A  fixed  couple 
is  kept  at  a  point  3'5  inches  from  the  hot  end,  and  the  temperature  at  other  points 
is  taken  by  means  of  a  moving  couple.  The  hottest  zone  is  at  a  distance  of  6  inches 
from  the  dischai'ge  end.  The  temperature  at  this  point  can  be  raised  up  to  1,030'  C, 
which  is  too  high  for  most  mixtures.  About  4,500  grammes  of  material  are  usually 
U8«d  for  one  run,  yielding  2,500  to  2,y00  grammes  clinker,  at  the  rate  of  about  COO 
to  700  grammes  clinker  per  hour  from  the  first  appearance  of  clmker  to  the  time 
feeding  is  stopped.  A.  G.  L. 
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APPARATUS. 
A  Laboratory  Filter -proBs.     [Cliem.  Zctt,  1901,  xxv.,  1162)— This  app 
coneists  of  a  pair  of  porcelain  oones,  with  leading  tubes  at  the  apicea  and  wit 
perforated  places   at   tiie  bases.      Between  theui  is  . 

clamped  a  porcelain  ring  or  diBtance-piece,  square  in  | 

section,  and  provided  with  an  entrance  tube.  To  put 
the  apparatus  together,  one  cone  is  held  point  down- 
wards on  a  suitable  stand,  a  piece  of  filter-cloth  or 
asbestos  is  laid  on  the  perforated  plate,  then  a  rubber- 
washer  ia  put  in  position,  next  the  distance-piece, 
next  a  second  cloth  and  rubber  ring,  and  finally  the 
other  cone  ia  applied,  and  the  whole  clamped  up.  In 
use  it  is  supported  as  shown,  the  turbid  liquid  enter- 
ing through  a  tube  about  1-5  metres  high  to  give 
the  requisite  pressure.  The  liquid  then  filters  right 
and  left  through  the  cloths.  To  wash  the  precipitate, 
the  apparatus  is  supported  in  the  other  position,  the 
entry  tnbe  being  closed,  and  water  being  forced  in  at 
one  apex  only.  By  adjusting  a  Liebig  condenser  round 
the  pipe  through  which  the  thick  liquor  is  being 
admitted,  filtration  may  be  conduoted  in  the  warm. 
Clearly  the  apparatus  can  be  employed  with  suction  instead  of  with  pressure.  It 
patented,  and  may  be  obtained  from  Kaehler  and  Martini  of  BerUn,  W. 

F.  H.L. 


r 


A  Wew  Potash  Apparatus.    A.  Landsiedl.    {Oesterr.  Chem.  Z$it,,  1903,  v.,  SQ< 

— The  construction   of    this   apparatus 
fully  explained  by  the  accompanying  di 
gram.     It  will  be  seen  that  the  stream 
gas   has   to   pass  through    the   potaesiu 
hydroxide   contained   in    the   three    inui 
vessels,  and  then  through  that  in  the  ou 
bottle.     The  device  is  filled  through  b 
auction,  and  emptied  through  a  by  blowi 
By  sacking  sharply  at  b  the  whole  of 
potash  may  be  drawn  into  the  outer  ve 
and  so  mixed  together,  being  then  dri 
back  into  its  proper  position  by  a  oautdom 
aspiration   at   a.     It  ia  claimod    for 
apparatus  that  it  is   easy  to  olean,  v« 
compact,  and  that  it  stands  finnly.     It  ii 
protected  in  Germany,  and  may  be  procured  from  the  firm  of  V,   E.  Zahndoik, 
5,  Krongasse,  Vienna,  V.  F.  H.  L 
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PROCEEDINGS   OF   THE    SOCIETY    OF   PUBLIC    ANALYSTS. 

FECIAL  general  meeting  of  the  Society  was  held  in  the  Chemical  Society's  rooms, 
lington  House,  on  Wednesday  evening,  May  21,  when  a  discussion  took  place  on 
Report  of  the  Joint  Committee  appointed  by  the  Society  of  Chemical  Industry 
d  the  Society  of  Public  Analysts  to  consider  the  question  of  the  determination  of 
inute  quantities  of  arsenic.  Sir  William  Church  and  Br,  G.  S.  Buchanan,  of  the 
lyal  Commission  on  Arsenical  Poisoning,  Mr.  Graham  Aldous,  and  a  number  of 
nnbers  of  the  Society  of  Chemical  Industry,  were  present.  The  President 
r.  -T.  Augustus  Voelcker,  M.A.,  B.Sc.)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  having  been  read  and  confirmed,  a  certificate 
proposal  for  election  to  membership  in  favour  of  Mr.  Alfred  Howard,  A.K.C.8*, 
^S.M.,  was  read  for  the  second  time. 

The  monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  June  4,  in 
a  Chemical  Society's  rooms,  Burlington  House.  The  President  (Dr.  J.  Augustus 
>elcker,  M.A.,  B.Sc.)  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  oonfirmed. 
A   certificate  of  proposal  for  election  to  membership  in  favour  of  Mr.  Peter 
acdonald,  Apartado  No.  17,  SaltiUo,  Mexico,  aasayer  to  the  Mazapil  Copper  Co., 
exico,  was  read  for  the  first  time. 

Messrs.  M.  Wynter  Blyth,  Alfred  Howard,  and  Walter  F.  Sutherst  were  elected 
embers  of  the  Society. 

The  following  papers  were  read :  ••  Note  on  the  Examination  of  Water  from 

me  Typhoid-polluted  Wells,"  by  S.  Rideal,  D.Sc. ;  "The  Estimation  of  Platinum 

Alloys,"  by  Percy  A-  E.  Richards;  "The  Electrolytic  Detection  and  Estimation 

Arsenic,"  by  E.  J.  Bevan ;  and  *' The  Action  of  boiling  Hydrochloric  Acid  on 

rsenic  Acid,"  by  Otto  Hehner. 
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DISCUSSION  ON  THE  REPORT  OF  THE  JOINT  COMMITTEE   OF  Ti 
SOCIETY   OF  CHEMICAL   INDUSTRY   AND   PUBLIC   ANALYSTS 
THE  DETERMINATION  OF  MINUTE  QUANTITIES  OF  ARSENIC. 

{Held  at  the  Meeting,  May  21,  1902.) 

Afteb  some  preliminary  remarks  by  the  President,  Mr.  Heb^er,  ChairtDan  of  the 
Joint  Committee  of  the  two  Bocietiee,  stated  that  it  bad  been  found  that  the  prouM 
of  purification  of  hydrochloric  acid  prescribed  by  the  Committee,  although  fully 
answering  in  the  majority  of  oases,  had  not  been  infallible  in  freeing  acid  froi 
arsenic. 

It  had  been  found  that  it  was  better  not  to  dilute  the  acid  as  prescribed,  but 
use  the  strong  acid  of  commerce,  to  add  bromine  and  an  excess  of  sulphurous 
to  it,  and  to  distil  off  and  reject  about  one-fifth,  the  remainder  of  the  distillate  being 
then  perfectly  free  from  arsenic,  even  if  crude  yellow  hydrochloric  acid  bad  bem 
employed. 

It  had  further  been  found  that  zinc  could  be  freed  from  arsenic  by  treating  it  in 
its  molten  condition  with  sodium,  and  removing  the  sodium  as  completely  as  posstfale 
by  subsequent  air  oxidation. 


The  discussion  was  opened  by  Dr.  Thomas  Stevenson,  who  thought  the  made 
of  purification  of  hydrochloric  acid  as  recommended  by  the  Committee  somewhat  too 
cumbrous,  and  expressed  his  opinion  that,  by  distilling  off  a  portion  and  taking  th6 
reiJiaiuder,  acid  sufijciently  free  from  arsenic  could  always  be  obtained.  He  h\\  t  : 
objected  to  the  presence  of  the  hydrobromic  acid,  as  this  might  form  free  broii.iue, 
which  might  be  a  source  of  error.  For  the  testing  of  commercial  products  he 
preferred  the  Beinsch  method.  He  admitted  that  it  was  capable  of  detecting  ooly 
one  part  of  arsenic  in  three  or  four  million  parts,  with  a  limit  of  about  one-fiftieth 
of  a  grain  per  gallon  in  the  case  of  beer.  If  arsenic  were  present  in  organic  com* 
bination,  neither  the  Reinsch  nor  the  Marsh  test  would  discover  it,  and  in  Bueli 
cases  the  destruction  of  organic  matter  was  a  necessity. 

Mr.  Allen  criticised  the  Committee's  process  of  hydrochloric  acid  purificatt 
and  preferred  oxidizing  any  arsenic  which  might  be  present  by  potassium  permaa 
ganate  or  bichromate  of  potash,  and  distilling,  rejecting  the  first  small  portion,  Tbc 
di£ferent  methods  of  sulphuric  acid  purification  answered,  he  thought,  well.  It  »M 
a  matter  of  considerable  trouble  to  obtain  zinc  answering  all  requirement^  and 
he  expressed  his  strong  conviction  that  a  small  quantity  of  iron  must  be  precvot 
with  it  in  order  to  give  an  equal  flow  of  hydrogen  gas  and  a  comparable  bro^ 
mirror.  At  the  same  time,  the  presence  of  too  mnch  iron  must  be  avoided,  or  tfa* 
zinc  becomes  insensitive. 

Mr.  A.  R.  Llng,  referring  to  Dr.  Stevenson's  censure  of  the  method  of  ponijlOf 
hydrochloric  acid,  pointed  out  that  pure  hydrochloric  acid  was  Liable  to  contain  fr« 
chlorine.  As  regards  the  treatment  of  tine  by  means  of  sodium,  it  was  very  important 
to  remove  all  the  sodium,  preferably  by  bakiii|^  the  zinc  in  a  muOle. 

Mr.  R.  BoDMBR  had  failed  to  obtain  indioationti  of  arsenic  both  by  the 
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[ftud  Heinacb  methods  io  the  oaae  of  cacodylates.     He  had  also  failed  to  obtain  good 
)8ult8  with  the  Committee's  basic  process  for  destruction  of  the  organic  matter. 

Mr.  Julian  Baker  referred  to  the  ditticulty  of  testing  the  dust  from  malt-kilna, 
^nd  recommended  that  these  should  always  be  burnt  with  lime,  and  then  tested  by 
ihe  Marsh  process,  and  not  directly. 

Mr.  Wood-Smith  gave  his  opinion  that  the  Committee's  process  was  the  only 
practicable  one,  and  he  considered  that  the  use  of  the  Reinsob  process  was  fraught 
with  danger  to  the  brewer. 

Dr.  L.  T.  Thorne  gave  a  description  of  his  process  for  purif}ing  hydrochloric 
acid,  already  described  by  biiu  to  the  Chemical  Society.  He  had  found  that, 
starting  with  good  zinc,  one  treatment  with  sodinm  was  suflicient  to  remove  all 
traces  of  arsenic.  He  had  found  no  loss  of  sensitiveness,  but  gave  the  warning  that 
DO  sodium  should  be  loft  in  the  zinc.  His  experience  was  that  with  sugars  he 
always  obtained  the  same  results  with  or  without  destruction  of  the  organic  matter. 
He  considered  the  Marsh  test  to  be  infinitely  preferable  to  the  Reinsch. 

Dr.  P.  ScHtDBOMiTx  thought  the  test  to  be,  on  the  whole,  a  good  one  for  all 
practical  purposes.  As  regards  the  sensitiveness  of  either  zinc  or  acid,  he  suggested 
that  selenium  might  be  one  of  the  factors  to  be  taken  into  consideration. 

Dr.  Bernard  Dyer  demurred  somewhat  to  the  small  quantity  of  beer  to  be 
taken  for  the  test.  He  preferred  to  employ  a  larger  quantity.  He  used  the  Com- 
mittee's process  with  hydrochloric  acid  for  all  sorting  purposes,  but  in  cases  requiring 
further  investigation  he  worked  upon  a  quantity  of  70  o.c.  or  more,  destroying  the 
organic  matter  by  acid  treatment. 

Mr.  Benjamin  E.  R.  Newlands  pointed  out  that  the  basic  method  of  destruction 
of  organic  matter  had  been  devised  by  himself,  and  was  the  subject  of  a  patent  for 
the  retention  of  arsenic  in  coke  for  malting  purposes. 

Mr.  A.  J.  MuRi'UV  preferred  to  ascertain  approximately  the  amount  of  arsenic 
by  the  Committee's  process,  and  then  to  run  three  parallel  tests — one  a  blank,  the 
second  a  blank  with  the  addition  of  a  quantity  of  arsenious  acid  corresponding  with 
the  result  obtained  in  the  first  test,  and  the  third  with  a  known  quantity  of  the 
substance  to  be  tested,  so  that  in  every  case  he  obtained  a  fresh  standard  for 
comparison. 

Messrs.  L.  Briant  and  A.  J.  Starev  made  suggestions  bearing  upon  the  heating 
of  the  tube  and  the  cooling  of  that  portion  of  it  where  the  mirror  was  expected  to  be 
deposited. 

Mr.  Hehnek,  in  summing  up,  showed  that,  with  one  single  exception,  the 
members  who  bad  expressed  their  opinions  had  been  unanimous  in  favour,  at  least, 
of  the  principle  underlying  the  Joint  Committee's  method,  and  that  the  discussion 
had  been  mainly  concerned  with  the  consideration  of  small  details,  which  in  them- 
selves did  not  seriously  modify  the  method  In  question. 

'  3«v  nbatract.  this  number,  p.  233. 
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ALKALINE  WATEES  FROM  THE  LOWER  GREENSAND. 

By  W.  W.  FiSHHR.  M.A,,  F.I.O. 

(Read  at  Oui  Meeting,  April  9,  1902.) 

Ijj  a  paper  recently  read  before  the  Society  entitled  "On  Alkaline  Waters  from  the 
Chalk  "  it  was  pointed  out  that  alkaline  waters  are  obtained  not  only  from  the  chalk 
where  it  is  covered  by  thick  beds  of  London  clay  and  tertiaries,  but  also  from  other 
porous  rocks  similarly  covered.     (See  Analv^t^  August,  1901.) 

Although  abnormal  chalk  waters  have  often  been  discussed,  little  attention  has 
been  paid  to  similar  waters  in  lower  greensand  or  Portland  beds  underlying  the 
ganlt,  which  belong  to  a  much  earlier  epoch  in  geological  history. 

In  those  localities  where  the  lower  greensand  is  exposed  it  is  very  porous^  and 
absorbs  a  large  proportion  of  the  rainfall,  and  yields  generally  good  waters,  many  of 
which,  containing  little  lime,  are  soft  in  character.  In  Table  I.  a  few  typical  exAmplea 
of  such  waters  are  given,  from  which  it  will  be  seen  that  the  total  solids  are  some- 
times very  small,  with  low  figures  for  chlorides  and  saline  constituents,  the  proportioo 
of  organic  matter  also  being  quite  small.  Notable  quantities  of  nitrates  are  often 
present,  and  occasionally  the  proportion  of  iron  is  large  and  causes  inconvenience 

Beneath  the  lower  greensand,  and  practically  continuous  with  it  as  regard* 
water-bearing  characters,  are  the  Portland  beds,  which  in  Berks  and  Oxfordshire  are 
often  sandy  in  character,  with  occasional  masses  or  beds  of  limestone  rock.  Typical 
waters  from  these  beds  are  given  in  Table  11.,  and  it  will  appear  that  they  do  not 
differ  in  any  important  respect  from  other  limestone  waters.  Inasmuch  as  a  thick 
bed  of  Kimmeridge  clay  underlies  the  Portland  beds,  no  water  can  percolate  down- 
wards, and  in  most  localities  water  is  easily  obtained  by  wells  of  moderate  depth. 

In  the  counties  of  Oxford  and  Buckingham  both  the  greensand  and  Portland 
beds,  having  a  slight  dip  to  the  south-east,  pass  gradually  beneath  the  gault  clay, 
and  considerable  areas  of  these  water-bearing  strata  are  thus  buried.  Over  these 
districts  the  water  is  obtained  by  borings  often  200  feet  in  depth.  The  gault  con- 
tinues through  Berkshire  into  Wiltshire,  but  only  as  a  narrow  strip,  and  where  the 
greensand  has  been  removed  by  denudation,  and  the  Portland  beds  are  absent,  tba 
gault  lies  directly  upon  the  Kimmeridge  clay,  and  for  fifteen  miles  the  two  fortoationi 
are  in  oontaot.  Near  Farringdon,  Berks,  the  greensand  reappecurs,  but  further  weft 
becomes  narrow  and  of  little  importance  in  respect  of  water  supply. 

Opportunities  have  offered  from  time  to  time  of  examining  waters  obtained  by 
borings  through  the  gault,  and  the  results  of  the  analysis  of  some  interesting 
samples  are  embodied  in  Table  IIL,  a  more  detailed  account  of  the  saline  oca- 
stitueuts  being  set  out  in  Table  IV.  in  respect  of  live  samples. 

These  samples  are  materially  different  in  character  from  those  obtained  from 
uncovered  beds;  they  contain  considerable  quantities  of  saline  constituents,  chi 
alkaline  chlorides,  sulphates,  and  carbonates ;  the  proportion  of  nitrogeo  as  nitrai 
is  small,  but,  as  in  many  deep-well  waters,  distinct  amounts  of  ammonia  are  preeeot. 
If  we  compare  the  waters  in  Table  IV.  with  each  other  very  striking  diflereo' 
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may  be  noted.  In  the  first  pair  from  WarlK>roup[h  and  Newington  large  quantities 
of  sodium  chloride  and  sulphate  are  present,  with  smaller  quantities  of  magnesium 
and  calcium  salts.  The  solid  residues  were  alkaline  in  reaction,  but  no  free  sodium 
carbonate  was  found.  In  the  next  pair  of  wells,  about  eight  miles  distant  from  the 
former,  we  find  at  Wheatfield  and  near  Thame,  although  some  sodium  chloride  and 
sulphate  are  present,  sodium  carbonate  is  the  most  abundant  constituent.  A  third 
well  near  Thame  yields  water  almost  identical  in  composition,  and  I  may  mention 
that  both  the  Thame  wells  have  been  under  my  observation  for  twenty  years,  and 
the  waters  have  hardly  changed  in  character  during  that  period. 

The  boring  at  Cheddington,  iu  Bucks,  is  about  sixteen  miles  distant,  and  was  only 
recently  made,  but  the  water  is  of  speoial  interest,  as  the  alkaline  constituents  are 
much  diminished  in  quantity,  the  total  sohds  being  remarkably  leas  than  in  the  other 
samples  of  similar  origin.  It  is,  however,  a  typical  water  of  the  class,  and  contains 
some  sodium  carbonate,  as  well  as  chloride  and  sulphate. 

The  explanations  suggested  at  various  times  to  account  fqr  soft  alkaline  waters 
in  chalk  have  been  discussed  in  my  former  paper,  and  need  not  be  referred  to  again, 
except  to  point  out  that  the  view  that  the  alkaline  waters  are  derived  from  the  sea 
by  infiltration  is  clearly  out  of  the  question  in  respect  of  these  samples.  The 
hypothesis  which  was  dismissed  as  untenable  in  respect  of  the  chalk  waters  is  still 
more  improbable  as  an  explanation  of  the  peculiarities  of  lower  greensand  waters. 

It  seems  beyond  doubt  that  the  mineral  constituents  of  these  waters  are  derived 
from  the  beds  from  which  they  are  drawn — that  is,  from  the  greensand  and  Portland 
beds — and  not  from  the  clay  or  any  other  external  som'ce. 

The  exposed  parts  of  these  beds,  as  of  other  porous  and  permeable  formations, 
have  for  long  ages  beyond  reckoning  been  exposed  to  continual  percolation,  and  by 
natural  discharges  from  springs  the  more  soluble  constituents,  especially  the  alkaline 
salts,  have  been  ehminated.  On  the  other  hand,  where  such  beds  are  covered  by 
extensive  clay  deposits  percolation  must  be  slow  ani^  ditlicult,  and,  unless  natural 
outlets  exist,  no  removal  of  soluble  salts  can  take  place.  It  must  further  be  remem- 
bered that  most  of  these  waters  from  borings  in  the  gault  have  travelled  long 
distances  beneath  the  olay  from  their  gathering  grounds — possibly  three  or  four  miles 
— which  means  lo.OOO  or  20,000  feet  of  material  to  be  traversed  at  an  extremely  slow 
rate,  the  conditions  thus  in  the  highest  degree  favourmg  the  extraction  of  soluble 
matters. 

Yet,  accepting  these  considerations,  it  is  not  at  first  apparent  why  there  should 
be  such  large  dilTerences  between  the  Warborough,  Wheatfield,  and  Cheddington 
samples,  but  a  study  of  the  surface  contours  suggests  that  they  may  arise  from 
differences  in  level.  We  find  that  at  Warborough,  in  the  Thames  Valley  (close  to 
the  river),  the  surface  level  is  160  feet  above  Ordnance  Datum,  but  at  Wheatfield 
257  feet  (nearly  100  feet  higher) ;  while  towards  Cheddington  the  surface  gradually 
rises  to  342  feet  at  the  site  of  the  well,  and  even  above  400  feet  in  the  neighbourhood. 
Deducting  the  depth  of  boring  (177  feet  at  Warborough),  we  find  the  bottom  of  the 
gault  is  17  feet  below  sea-level  at  this  locahty,  whereas  at  Wheatfield  (the  depth  being 
211  feet}  the  bottom  of  the  clay  and  the  top  of  the  greensand  is  40  feet  above  Ordnance 
Datum.    The  depth  near  Thame  is  probably  much  the  same,  while  at  Cheddington  the 


216 


THE  ANALYST. 


elevation  similarly  is  129  feet  at  the  base  of  the  clay.  The  greensand  is  full  of  wftter. 
which  rises  at  all  wells,  and,  taking  the  water-levels  in  Table  III.,  we  tiud  the  water 
surfaces  respectively  are  154  feet  O.D.,  222  feet  O.D.,  and  229  feet  above  O.D,  a: 
CheddingtoD.  Clearly  this  water  laay  slowly  travel  along  the  slightly  inclined  strata. 
and  escape  by  any  natural  outlet  at  a  lower  level  where  springs  exist.     The  oortb 
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western  margin  of  the  gault  is  in  many  places  below  this  level,  and  an  escape 
the  waters  accordingly  exists.    At   Warborough  it  it  Dot  possible  for  the  burii 
waters  to  find  a  natural  esoape,  but  probably  near  Thauie  some  discharge  tak4 
place,  which  even  in  limited  quantity  permits  some  movement  onwards  of  tho  ai 
ground  waters,  and  accounts  for  the  intermediate  character  of  the  samples. 
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worthy  of  note  that  the  Thames  Valley  is  actually  the  lowest  part  of  the  gault  which 

rises  gradually  through  Berkshire  until  it  reaches  a  considerable  elevation.* 

I  was  fortunate  in  obiaiuiug  a  speotmea  of  a  core  from  the  lower  greensand  at 

Wheattield  for  examination.  It  contained  an  appreciable  quantity  of  sodium  car- 
,  bonate,  with  traces  only  of  alkaline  sulphate  and  chloride.  When  finely  ground  and 
^thoroughly  extracted  with  water,  the  sodium  carbonate  estimaced  by  titration  waa 
"0*25  per  cent.     No  evidence  of  the  presence  of  silicate  of  soda  was  obtained  in  the 

aqueous  solution. 


SS  SeA 


Geological  maps,  superficial  and  sectional,  of  the  district  whence  these  waters 
were  obtained  are  appended. 

My  best  thanks  are  due  to  Mr.  A.  W.  Ellis  for  his  co-operaCion,  and  for  most  of 
the  analyses  of  the  mineral  constituents  of  the  deep- well  waters. 

The  Phbbidbnt  having  invited  discussion, 

Mr.  F.  J.  Llo^tj  observed  that  the  water  from  llffington,  No.  2583,  seemed  to 
be  quite  (tifferent  from  all  the  other  waters  referred  to  in  Table  I.,  and  he  would 
certainly  think  from  the  figures  that  that  water  was  not  free  from  contamination. 
The  next  question  that  arose  in  his  mind  was  as  to  the  source  of  these  comparatively 

*  A  parallel  cmv  i«  found  in  Kmex,  where  the  water*  from  dwp  welU  id  chalk  beneath  the  London 
clay  are  alkaline  only  whvre  th«  chalk  i«  much  below  Ordnance  Datum,  but  calcareous  when  derirefl  frnm 
the  more  elevato'l  chalk  under  the  clay  in  tho  uurChBm  parts  of  the  county,  and  where  natural  dralriaga 
IB  accordingly  poMible. 
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large  quantities  of  saline  ammonia.  It  would  appear,  if  the  nitrates  had  been 
reduced  to  amznonia^  that  larger  quantities  of  saliue  ammonia,  with  oorrespondin^i 
smaller  quantitiea  of  nitrates,  would  be  found  as  the  depth  of  the  bed  increased  ;  aad 
the  figures  given  supported  that  view  to  a  certain  extent,  but  not  altogether,  because 
in  the  water  from  Cheddiugton  (Table  III.)  the  nitric  nitrogen  was  only  slightly  le* 
than  that  in  the  next  sample,  from  Bowsham.  although  the  water-level  in  the  latter 
case  was  only  3  feet  from  the  surface,  as  against  113  feet  in  the  former  case-  Of 
course,  it  may  have  been  that  the  beds  were  entirely  dififereut,  although  in  the  saiDi  \ 
county,  but  he  did  not  think  that  there  was  sufticiently  strong  evidence  here  to 
account  for  the  formation  of  the  whole  of  the  saline  ammonia  by  the  reductdon  of 
nitrates,  and  therefore  the  question  arose  as  to  whether  there  might  have  been  some 
compound  of  ammonia — some  ammonia-clay  compound — present  in  the  ganlc  ctay- 

Mr.  W.  T.  BuKGESs  said  that  Mr.  Fisher's  work  on  this  subject  afforded  u 
excellent  illustration  of  the  assistance  that  was  to  be  obtained  from  a  consideradoD 
of  the  geological  formations  from  which  waters  were  derived.  Some  of  the  wateri 
mentioned  in  Table  III.,  containing  very  large  quantities  of  total  sohds,  would  be 
io  the  ordinary  way  quite  undrinkable.  He  could  detect  the  presence  of  salt 
by  taste  when  the  quantity  of  chlorine  just  exceeded  about  lo  parts  per  100,000. 
and  a  water  containing  30  or  40  parts  of  chlorine  per  100,000  was  to  bis 
palate  distinctly  brackish.  Such  waters  as  that  containing  190  grains  of 
chlorine  per  gallon  would  be  useless  as  a  supply.  He  fully  endorsed  Mr.  Fiabe^J 
opinion  that  the  results  of  water  analyses  should  be  considered  almost  entirely  ^H 
relation  to  the  geological  formations  from  which  the  waters  were  derived.  He  had 
examined  several  alkaline  waters  from  the  corresponding  geological  formations  on 
the  south  side  of  the  Thames,  but  did  not  remember  having  met  with  any  (excluding 
waters  from  beneath  the  London  clay)  of  so  alkaline  a  character  as  the  two  mentioned 
in  Table  FV'.,  containing  4o  and  48  grains  of  carbonate  of  soda  per  gallon.  Something 
under  30  parts  per  100.000  was  the  highest  proportion  of  carbonate  of  soda  he  remem- 
bered meeting  with  in  such  waters. 

Mr.  Jenkins  asked  if  Mr.  Fisher  could  suggest  auy  explanation  of  the  total 
disappearance  of  carbonate  of  soda  accompanied  by  an  increase  in  sodium  chlondr 
and  in  sodium  sulphate  in  the  case  of  the  waters  referred  to  In  Table  IV.,  as  tbe  bed» 
went  down  towards  the  south-west. 

The  Fbebiden't  (Dr.  Voelcker)  said  that,  in  dealing  with  waters  from  the  neigh- 
bourhood of  Woburn,  he  had  met  with  great  variations  in  the  quality  of  the  wUV 
drawn  from  different  springs.  These  variations,  however,  would  be  to  a  large  extent 
explained  by  the  facts  which  Mr.  Fisher  had  put  forward.  The  farm  with  wbiob  be 
waa  concerned  was  on  the  lower  greensand  formation,  and  it  would  be  imagined  that 
the  waters  obtained  from  tbe  greensand  itself  would  not  be  of  a  paiticularly  hard 
nature,  and  would  not  contain  large  quantities  of  cliloridea  or  sulphates ;  but,  ai  ik 
matter  of  fact,  although  in  some  parts  of  BuckinghamBhire,  just  on  the  borders  of 
Bedfordshire,  such  waters  were  met  with  as  that  at  Great  Drickhill  (Table  I.),  which 
contained  only  14  grains  of  total  sohds  per  gallon,  nevcrthclesH,  the  water  obtainftd 
at  the  farm  to  which  he  was  referring,  only  about  three  miles  from  Great  BriokiuU, 
contained  large  quantities  of  chlorides  and  sulphates.    This  constituted  a  ooailder- 
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able  difficulty  in  the  way  of  obtaining  a  suitable  supply  of  water  for  the  cottages  and 
farms  on  the  Bedford  estate.  He  agreed  with  Mr.  Lloyd  in  thinking  that  the 
Ufiington  water  required  some  explanation ;  and  the  large  quantity  of  saline  ammonia 
in  the  sample  from  Warborough  would  lead  one  to  wiah  for  further  knowledge  in 
regard  to  that  supply  also.  Possibly  the  explanation  might  lie  in  the  fact  that  the 
water-level  was  only  G  feet  from  the  surface. 

Mr.  Fisher,  in  reply,  said  that  it  seemed  to  him  quite  open  to  argument,  on  the 
figures  of  the  analysis,  whether  the  Uffington  water  was  an  entirely  unpolluted 
eample.  The  water  was  obtained  from  a  spot  which  the  local  authority  had  chosen 
in  looking  for  a  supply  for  the  village.  As  was  mentioned  in  the  table,  it  contained 
iron,  being,  in  fact,  so  highly  ferruginous  as  to  be  unfit  for  the  purpose  for  which  it 
was  intended.  Although  it  was  drawn  from  a  porous  formation,  the  quantity  of 
nitrates  in  it  was  small.  The  saline  ammonia  may  have  been,  and  possibly  was,  due 
to  the  fact  that  the  well  had  been  only  recently  made  for  the  purpose  of  proving  the 
water.  The  quantity  of  oxygen  absorbed  was  high,  but.  as  the  quantity  of  albuminoid 
ammonia  was  relatively  moderate,  the  high  quantity  of  oxygen  absorbed  might  have 
been  partly  due  to  the  presence  of  ferrous  iron  in  the  water.  The  question  of  the 
formation  of  ammonia  by  the  reduction  of  nitrates  was  a  complex  one.  The  investi- 
hgatious  of  Professor  Warington  on  the  subject  of  donitrification  by  organisms  were 
Hwell  known.     Probably,  however,  there  was  not  much  bacterial  life  in  existence  at 

■  the  depths  in  question.     There  might  be  some  ammonia  derived  originally  from 
■organic  remains  in  the  clay  which  had  never  been  washed  out.     It  was  not  possible 

■  to  explain  entirely  the  origin  of  the  ammonia,  but  the  point  he  wished  to  insist  upon 
was  that,  in  these  waters  from  great  depths  beneath  beds  of  clay,  ammonia  was  a 
constantly  occurring  constituent,  while  the  quantity  of  nitrates  present  was  small. 
The  point  mentioned  by  the  President  in  regard  to  Wobum  was,  perhaps,  to  some 
extent  capable  of  explanation  by  the  fact  that  the  drift-clay  covered  a  considerable 
proportion  of  the  estate,  so  that  there  could  be  no  dowuward  percolation,  but  only 

. horizontal  circulation.  The  Warborough  sample  obviously  would  not  be  fit  to  drink 
on  account  of  its  saline  constituents.  The  boring,  however,  was  a  perfectly  new  one, 
and,  although  be  could  not  say  exactly  where  the  ammonia  came  from,  he  did  not 
think  it  likely  that  the  water  had  become  seriously  contaminated. 
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THE  DETECTION  AND  ESTIMATION  OF  MINUTE  QUANTITIES  OF 
SULPHURKTTED  HYDROGEN  IN  COAL-GAS. 

By  W.  J.  DiBDiN,  F.I.C.,  AND  R.  G.  Giumwood,  F.LC. 

{Read  at  the  Meeting,  April  9,  1902.) 

Owing  to  a  recent  proposal  to  modify  the  test  for  sulphuretted  hydrogen  as  used  on 
the  London  gas  supply,  it  became  necessary  to  ascertain,  as  no  published  data  could 
be  found  on  the  point,  what  was  the  best  means  of  estimating  small  quantities  of 
sulphuretted  hydrogen  in  coal-gas,  and  what  degree  of  delicacy  could  be  attained  in 

its  detection. 
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The  apparently  sensitive  colour  reaction  between  sodium  niCro-pnisside  and  an 
alkaline  sulphide  was  examined,  but  it  was  found  that  the  sensiuvonees  was  more 
apparent  than  real,  a  much  larger  quantity  than  is  ever  likely  to  be  present  in  purified 
coal-gas  being  required  to  produce  any  colour. 

Recourse  was  therefore  had  to  the  coloration  of  lead  salts,  which  is  the  systeiu 
at  present  in  use.  Although  it  is  well  recognised  that  this  reaction  is  a  ver)'  delicate 
one,  it  is  somewhat  surprising  to  find  how  extraordinary  its  delicacy  is  ;  in  fact, 
instead  of  there  being  any  difliculty  in  detecting  minute  traces,  the  difficulty  is  to 
modify  the  tust  so  that  infinitesimal  traces  are  not  detected. 

An  attempt  to  produce  a  titrateable  solution  of  a  lead  salt  by  passing  through  i: 
gas  uontaining  sulphuretted  hydrogen  was  unsuccessful,  owing  to  the  colour  which 
was  also  produced  by  tarry  matters  in  the  gas.  The  coloration  of  paper  soaked  in  4 
solution  of  a  lead  salt  was  next  examined,  papers  soaked  in  various  strengths  of  lead 
salts  in  solution  being  compared.  From  the  results  of  this  comparison  it  was  decided 
to  adopt  a  paper  prepared  by  moistening  with  an  approximately  12  ^>er  cent,  soluliofi 
of  leivd  acetate,  the  paper  whilst  still  wet  being  placed  for  a  few  minutes  in  an 
atnioBphero  of  ammonia  gas.  Papers  prepared  in  this  way  are  used  in  London  for 
testing  the  purity  of  the  gas  supply. 

For  several  reasons  it  was  found  preferable  to  use  these  papers  dry,  considerable 
difficulty  being  found  in  distinguishing  when  the  colour  first  appeared  on  a  w^t  pfii>tr. 
and  also  because  when  wet  they  were  unworkably  sensitive. 

The  apparatus  employed  for  preparing  the  sulphuretted  hydroguucoiiL  .:  :  1^ 
gases  consisted  of  a  glass  reservoir  of  known  capacity,  into  which  measured  iju  1:1  i 
of  sulphuretted  hydrogen  could  be  introduced.  As  soon  as  the  sulphuretted  hydiogeo 
had  thoroughly  dififused  the  contaminated  gas  was  examined  by  expanding  m  toy 
balloon  inside  the  reservoir,  and  thus  forcing  the  gas  through  a  small  l»ore  tube,  «o 
arranged  that  the  gas  as  it  issued  from  it  impinged  on  a  lead  paper  prepared  si 
already  described.     The  following  illustration  shows  the  apparatus  employed. 

The  reservoir,  the  capacity  of  which  is  15,.')00  c.c.  wh»*n  the  balloon  is  deflated, 
is  tilted  at  the  neck  with  an  JR.  stopper  pierced  with  three  boles,  one  fitted  with  a 
cock  of  sutlioient  bore  to  pass  at  least  ten  feet  of  coal-gas  per  hour  under  the  ordioary 
gas-supply  pressure  ;  the  second  with  a  glass  tube,  reaching  about  one-third  down  tiw 
reservoir,  to  the  end  of  which  is  fatted  ga^-tight  an  I.K.  balloon  capable  of  b#a( 
expanded  so  as  to  till  the  reservoir;  and  the  third  with  a  narrow  bore  glaaa  fcobs 
leading  to  the  apparatus  where  ibu  examination  is  made. 

This  consisted  of  a  bell-jai  standing  in  a  mercury  seal,  and  fitted  at  the  top  iritb 
a  glass  tube,  which  provides  a  secondary  gas  supply,  and  a  cock  and  a  burner,  whieik 
gives  a  jel  fiame.  By  means  of  n  oock  or  screw-clip  on  the  inlet  tube  the  batgbt  fit 
the  tlame  can  be  adjusted  m  this  burner  so  tbal  the  gas  burns  at  half  a  foot  per  boot 

At  the  bottom  of  the  reservoir  two  tubes  are  tilted  through  an  I.R.  stopper,  one 
of  which  connecta  with  the  g»s-supply.  and  the  other,  which  is  of  small  boce,  h 
fitted  with  a  cook  or  clip. 

To  ascertain  what  amount  of  sulphuretted  hydrogen  could  be  deteotod  in  a  coai- 
ga«,  a  known  volume  of  sulphureiUid  hydrogen  was  introduced  through  the  ca] 
lobtt  ftt  ibe  bottom  o(  the  reaorvotr.  and  allowed  to  diffuse  through  the  gas^     Tfaiih 
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a  rule,  took  from  thirty  to  forty-five  minutes.  When  diffusion  was  complete,  the 
balloon  was  partially  inflated,  thus  forcing  some  of  the  gas  into  the  apparatus, 
containing  the  lead  paper,  which  was  fixed  in  such  a  way  that  the  gas  impinged^ 
directly  on  it.  In  order  to  insure  the  thorough  difi'usion  o(  the  sulphuretted 
hydrogen  a  second  test  was  always  made  with  tbe  apparatus  connected  to  the  bottom 
of  the  reservoir  and  the  spots  on  the  two  slips  of  paper  compared. 

If  sulphuretted  hydrogen  was  in  this  way  detected,  a  measured  volume  of  tbe 
contaminated  gas  was  withdrawn  from  the  reservoir  and  the  remainder  washed  out 
by  a  current  of  coal-gas,  the  gas  being  burnt  from  the  cock  at  tbe  top.  As  soon  as 
the  gas  in  the  reservoir  was  free  from  sulphuretted  hydrogen,  the  measured  volume 
of  contaminated  gas  was  replaced,  diffusion  allowed  to  take  place,  and  the  contents 
again  examined.     By  this  means  it  was  possible  to  detect,  within  a  reasonable  time, 


» 


one  volume  of  sulphuretted  hydrogen  in  1,000,000,000  of  ooal-gas,  equivalent  to 
approximately  1  grain  of  sulphuretted  hydrogen  in  GOO.OOO  cubic  feet  of  coal-gas. 

Having  thus  found  the  limit  to  which  it  could  he  detected  by  this  means,  an 
attempt  was  made  to  produce  a  standard  set  of  colours  corresponding  to  varying 
proportions  of  sulphuretted  hydrogen. 

Owing,  however,  to  the  extremely  evanescent  nature  of  the  colour-spot,  and  to 
the  difficulty  of  being  sure  the  colours  matched,  this  was  abandoned  in  favour  of  what 
was  found  to  be  a  more  certain  method. 

By  regulating  the  lead  paper  to  a  known  distance  from  the  noitzle,  where  the 
gas  issues,  and  passing  the  gas  at  a  half-foot  per  hour,  it  was  found  that  the  time 
required  for  the  production  of  a  colour  was  a  constant  for  that  proportion  at  that 
distance. 
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Diagram  showing  Time  required  to  detect  Varying  Quantities 
OF  H.,S  in  Coal-gas. 


THE  ANALYST. 


223 


The  following  table  gives  some  of  the  mean  results  obtained  by  this  method  at 
different  distances,     The  variation  hy  different  tests  in  any  result  was  but  slight 

Time  taken  to  pruduce  a  Colour  Sput  un  Le&d  Paper  by  tiiM  c^mtatDiag  One  Volume  of 
Sul[>lmrett«d  Hydrogen  in 


DUtwioeof 
Le«d  Paper 
from  Noxzle 
«t  which  Gaa 

UOOO 

10,000 

260.000 

One  million 

Ten  million 

100 

million 

1.000 
million 

10.000 
million 

vuluuies 
of  Coal- 

valumea  uf 
CoalOftfl. 

volumes  of 
Cnal-Giis. 

volnmeA  of 
Co&1-Ga8. 

volumes  of 
CoM-Gte. 

volumes  of 

Cual-Ua». 

vo lumen  of 
Coal-Gw. 

volumra  of  \ 
CoftlGu. 

Gu. 

nun.  mx9. 

iQiu,  Bees. 

mill.  «ec8. 

mio.  fi«C9, 

. 

usues, 

mm.  aecfl. 

mm.  sec*. 

mu«< 

Close  to... 

at 
once 

0     2 

0      0 

1     0     8 

i 

1     7 

5     0 

11  30 

more 

than 

30  mins. 

inch    . . . 

t» 

0     4 

0   10 

0  15 

1  33 

— 

— 

,, 

inch    . . . 

.. 

0    H 

0   15 

0  30 

1  50 

12    0 

21  30 

inch    ... 

1* 

0  12 

0  18 

1 

1      — 

2  20 

— 

— 

It 

Two  curves  have  been  plotted  on  the  results  obtained,  the  ordinates  represent* 
ing  the  number  of  volumes  of  coal-gaa  containing  one  volume  of  sulphuretted 
hydrogen  and  the  abscisste  time  in  seconds.  The  ordinates  are  plotted  in  geometrical 
progression,  it  being  obviously  impossible  to  plot  them  as  an  arithmetical  progression, 
and  consequently  time  is  plotted  in  the  same  manner.  Two  carves  have  been  plotted 
in  order  to  show  the  importance  of  the  distance  factor. 

The  right-hand  curve  represents  the  results  found  when  the  lead  paper  was 
close  to  the  point  of  issue  of  the  gas,  and  the  left-hand  curve  the  results  obtained 
when  the  paper  was  adjusted  to  a  distance  of  \  inch  from  the  nozzle. 


DiBCUSfllON. 

Mr.  K.  Orchard  said  that  Dr.  Bideal  had  experimented  in  a  similar  way  to  that 
desoribed  by  Mr.  Grimwood.  In  his  experiment,  using  the  gas  referees'  apparatus, 
Dr.  Rideal  had  found  that  the  delicacy  of  the  official  test  was  such  that  1  part  of 
sulphuretted  hydrogen  in  five  millions  could  be  detected,  passing  5  cubic  feet  of  gas 
per  hour.  At  first  a  gold-beater's  skin  balloon  had  been  used.  Subsequently  a  rubber 
balloon  was  tried,  but  it  was  found  very  difficult  to  free  the  rubber  from  sulphuretted 
hydrogen,  and  on  allowing  the  apparatus  to  stand  over-night,  although  on  the 
previous  evening  the  gas  was  free  from  sulphuretted  hydrogen,  after  twelve  to 
twenty-four  hours  a  reaction  was  obtained  from  the  rubber.  The  use  of  a  rubber 
balloon  had  therefore  been  discontinued.  Dr.  Bideal  had  used  a  carboy  with  a  large 
gold-beater's  skin  balloon  in  it,  the  carboy  holding  about  40  litres,  and,  using  the 
official  apparatus  with  six  jets,  he  had  found  the  minimum  delicacy  to  be  one  in 
five  millions. 

Mr.  Hrhke'r  said  that  the  delicacy  of  the  sulphuretted  hydrogen  test  by  lead 
paper  was  exceedingly  great.  It  was  unintelligible  why  sulphuretted  hydrogen  must 
OD  no  account  be  present  in  coal-gas,  while  from  17  to  22  grains  per  100  cubic  feet 
of  other  sulphur  compounds  were  permitted,  seeing  that  the  sulphuretted  hydrogen 
would  bom  into  exactly  the  same  product  as  the  other  sulphur  compounds.    The 
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nitro-pni88ide  test,  whioh  was  credited  with  being  delioate,  was  a  blunt  test  compare 
with  the  lead  acetate  test.  P-amido-dimcthyianiline  gave  a  beautiful  blue  ooloratioQ 
(methylene  blue)  in  the  presence  of  sulphuretted  hydrogen  and  ferric  chloride,  and 
had  been  recommended  by  Caro  as  a  reagent  for  sulphuretted  hydrogen.  He 
(Mr.  Hehner)  had  convinced  himself  that  it  was  not  nearly  so  delicate  as  lead 
acetate.  Lead  acetate  solution  was,  again,  much  inferior  to  dry  lead  paper 
Discoloration  could  be  observed  on  the  paper  long  before  it  was  apparent  in  tha-i 
solution.  The  preparation  of  mixtures  of  air  or  coal-gas  with  minute  known  amounts 
of  sulphuretted  bj^drogen  and  the  quantitative  removal  of  the  mixture  from  thi 
vessel  for  the  purpose  of  making  the  tests  was  by  no  means  an  easy  one,  as  of  course 
no  substance  or  liquid  could  be  used  that  might  absorb  the  trace  of  sulphuretted 
hydrogen.  While  Mr.  Dibdio  had  used  an  india-rubber  ballooa,  by  the  expansion  of 
which  the  gas  was  driven  out,  Dr.  Rideal  objected  to  the  india-rubber  on  account 
of  the  difficulty  with  which  the  sulphuretted  hydrogen  that  was  absorbed  by  the 
balloon  could  again  be  driven  out.  Dr.  Rideal  had  used  gold-beater's  skin  instead. 
He  (Mr.  Hehner),  however,  found  that  the  gold-beater's  skin  rapidly  removed, 
probably  on  account  of  the  oil  with  which  the  skin  was  prepared,  every  trace  of 
sulphuretted  hydrogen,  both  from  air  and  from  ooal-gas,  so  that  after  a  few  hours' 
contact  no  H^S  was  left.  He  had  found  it  simplent  to  withdraw  from  a  large  vessel 
in  which  the  gas  mixture  had  been  prepared  by  crushing  caUbraled  capillary  gla«s 
tubes  tilled  with  sulphuretted  hydrogen,  after  allowing  sufQcient  time  for  diffusion* 
some  of  the  gas  by  the  action  of  an  aspirator  or  pump,  measuring  the  gas  thus 
withdrawn^  under  ordinary  pressure.  As  to  the  general  results,  his  experience  was 
entirely  in  accordance  with  that  of  Mr.  Dibdin. 

Mr.  GuiMwooD,  in  reply,  said  that  with  regard  to  the  question  of  the  absorption 
of  sulphuretted  hydrogen  by  the  india-rubber  balloons  and  the  subsequent  giving  of 
it  up  again,  this  has  not  been  their  experience. 

When  the  apparatus  was  first  put  together  they  found  that  the  rubber  absor 
sulphuretted  hydrogen,  but  after  it  had  once  had  as  much  as  it  would  take  ap,  th 
had  no  further  difficulty  with  it. 

The  mode  of  procedure  certainly  prevented  the  possibility  of  any  occluded 
sulphuretted  hydrogen  affectiug  the  result,  as  a  blank  determination  was  always 
made  before  any  sulphuretted  hydrogen  was  introduced  into  the  apparatus. 

With  regard  to  the  difference  in  sensibility  found  by  Dr.  Rideal  and  themseUw. 
it  must  be  remembered  that  two  estimations  of  such  difliculty  as   this  cannot 
expected  to  agree  unless  they  are  carried  out  under  the  same  conditions,  and 
seems  most  probable  that  Mr.  Hehner's  experience  of  the  absorption  of  sulphurette 
hydrogen  by  the  oil  dressing  of  the  gold-beater's  skin,  together  with  the  difference  i 
the  two  methodic  adopted,  accounts  for  their  want  of  agreement. 
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ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS   AND    DRUGS  ANALYSIS. 

Composition  of  Preserved  Meats, —  Part  10  of  Bulletin  13  of  the  United 
States  Department  of  Agriculture,  recently  issued,  is  dovot;ed  to  the  examination 
of  preserved  meats.  Very  many  analyses  have  been  made.  Boric  acid  was  found 
in  many  instances  and  in  a  few  cases  benzoic  acid.  These  have  been  added  probably 
as  sodium  salts.  Small  amounta  of  tin  aud  zinc  were  found  in  many  samples,  tin 
being  the  more  abundant.  The  amount  was  rarely  over  200  milligrammes  per  kilo- 
gramme, and  generally  much  less.     No  lead  is  reported. 

The  l6Kt  of  the  bulletin  gives  account  of  the  processes  of  analysis,  most  of 
which  are  standard  methods,  but  some  special  methods  are  published.  The  dictum 
of  some  authorities  that  1  per  cent,  of  glycogen  calculated  to  the  dry,  fat-free  meat 
indicates  horse-flesh  is  declared  incorrect.  The  results  obtained  hy  examination  ol 
the  fats  are  found  to  be  better  guides  as  to  the  source  of  the  meats.  The  follow 
table  of  constants  will  be,  therefore,  of  intereat. 


Source  of  F&f. 


Melting-point  (in  "C.) 
Chilling-point  (in  *C.) 
Iodine  number 
Manment!  number 
Degrees  butyro-refractometer 


Cauuud 

RuiMt  beef. 

36-5  to  43-9 
27-8  .,  37-0 
36-1  ..  50-6 
35-5  „  30*0 
47-0  ..  o5-5 


Ouined 

Corued'btfef. 

37-2  to  43-4 
20-0  ,.  34-5 
37-9  „  48-6 
3oo  „  370 
52-7  „  560 


Canned 

8mnkdd-beef. 

37-7  to  43-1 
22-0  „  29-0 
50-9  ..  57-5 

51'0  ..  5H-5 


Fnwh 
Horse -meat. 

27-2  to  32-5 
12-0  „  25-0 
61-4  „  77-0 
46-2  „  56-5 
o5"2  .,  76-5 


The  method  for  boric  acid  was  as  follows  :  Fifty  grammes  of  the  meat  are 
incinerated  (complete  combustion  is  not  essential),  transferred  to  a  short-necked 
flask,  and  acidified  with  hydrochloric  acid.  The  tiask  is  connected  with  a  condenser^ 
and  four  or  live  portions  of  20  c.c.  each  of  methyl  alcohol  are  distilled  by  means  of 
a  calcium  chloride  bath  into  sodium  hydroxide.  The  distillate  is  evaporated  to 
dryness  to  expel  the  methyl  alcohol,  care  being  taken  that  it  is  distinctly  alkaline  , 
the  residue  is  dissolved  in  20  c.c.  of  water,  acidified  with  hydrochloric  acid,  heated 
to  the  boiling-point  to  expel  carbonic  acid,  and  then  titrated  by  Thompson's  method. 
Each  c.c.  of  decinormal  alkali  corresponds  to  00062  of  boric  acid. 

For  the  determination  of  saltpetre,  which  was  found  in  small  amount  in  a 
number  of  samples,  several  methods  are  given.  One  of  these  is  termed  the  picric 
acid  method,  depending  on  the  well  known  reaction  between  the  nitrates  and  phenol- 
sulphonic  acids,  by  which  picric  acid  is  formed,  the  amount  being  determined  by 
colour  comparison.  The  procedure  recommended  is  as  follows:  1  gramme  of  the 
sample  is  weighed  into  a  100  c.c.  flask,  30  c.c.  of  water  added,  and  heated  on  the 
water-bath  for  twenty  minutes.  Three  c.c.  of  a  saturated  solution  of  silver  sulphate 
are  added  for  each  per  cent,  sodium  chloride  present  (previously  ascertained),  then 
10  c.c.  of  lead  subacetate  solution  and  5  c.c.  of  alumina  cream,  shaking  after  each 
addition.     The  mixture  is  made  up  to  the  mark  with  water,  and  filtered  through  a 
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fluted  filter,  returning  the  liquid  until  it  passes  clear.  Twenty-five  c.o.  of  the  filtrato 
aro  evaporated  to  dryness,  1  c.c.  :>(  phenolsulphonic  acid  added,  and  tnixed  well  with 
a  glass  rod,  then  1  c.c.  of  water  and  a  few  drops  of  strong  sulphuric  acid,  and  the 
mass  heated  for  a  few  minutes  on  the  steam-bath,  care  being  taken  not  to  ob&r  it 
The  mass  is  washed  into  a  Nessler  cylinder  by  means  of  about  2o  c.c.  of  water,  made 
alkaline  with  auimonium  hydroxide,  and  made  up  to  100  c.c.  The  amount  of  nitrate 
is  determined  by  comparing  this  colour  with  that  produced  by  solutions  oontainixig 
known  amounts  of  nitrates  treated  in  the  same  way. 

The  Bulletin  recommends  the  use  of  a  reagent  obtained  by  dissolving 
<S't}  grammes  of  phenol,  '2*0  c.c.  of  water,  and  ob  grammes  of  sulphuric  acid.  This 
gives  a  mixture  of  ortho-  and  para-phenol,  and  has  been  shown  to  give  somewhat 
uncertain  colour  efifects.  Better  results  are  obtained  by  using  the  phenol  disulpbonic  ■ 
acid  obtained  by  mixing  3  grammes  of  phenol  with  37  grammes  of  sulphuric  acid, 
and  heating  the  mixture  for  six  hours  in  boiling  water.  The  reagent  thus  obtained 
forms  picric  acid  in  the  oold  with  nitrates,  and  gives  more  constant  colour  efifects. 

H.  L. 


The  Estimation  of  Sulphurous  Acid  in  Cried  Fruits.  A-  Beythien  and 
P.  BohrlBoh.  {Zett.  fur  Untcrsnch.  tier  Nakr.  wnd  Genus$mittel,  1902,  v.,  401-409.) — 
The  following  quantities  of  sulphurous  acid  were  found  in  various  dried  fruits 
(principally  American),  the  results  given  being  calculated  into  crystallized  sodium 
Bulphite  (NaoSOj+TH.p) ;  Califomian  apricots,  from  0*21G2  to  1-15.S5  per  csent. ; 
Californian  peaches,  0'9&21  per  cent.  ;  Califomian  pears,  0*2399  per  cent. ;  Italian 
prunes,  0-2(i37  per  cent. ;  and  "  Gortzer"  pears.  0*2901  per  cent.  The  dried  plums 
and  apples  examined  were  found  to  be  free  from  sulphite.  By  cooking,  less  than  one- 
half  of  the  sulphite  was  removed  from  the  fruits,  and  by  soaking  in  water  over-night 
and  then  cooking,  a  little  more  than  one-half.  W.  P.  S. 


Estimation  of  Alkaloids  in  Cinchona  Bark,  etc.    F.  de  Myttenaere.    (Reprinij 
from  BuIL  Acad.  roy.  Uc  vi^ieam  de  Bel(j.,  Stance  of  January  25,   1902;  throug 
Chein.  Zeit.  Hey.,  1902,  118.) — The  author  has  examined  the  methods  which 
official  in  the  pharmacopoiias  of  Austria  (1893).  Britain  (1898),  Germany  (1900 
Holland  (1890).  Italy  (1892),  and  Switzerland  (1893),  as  well  as  a  process  provision 
ally  determined  upon  for  the  new  Belgian  volume ;  and  he  huds  that  they  are  all 
more  or  less  faulty.     He  considers  chloroform  the  only  suitable  solvent  for  tha 
alkaloids,  ammonia  the  best  precipitant,  and  titration  to  be  perfectly  accurate.    H 
own  method  is  as  follows :  The  sample  is  powdered  till  it  will  pass  a  sieve  of  30  hoi 
per  linear  centimetre ;  7  grammes  are  then  shaken  at  intervals  for  three  hours  io  a 
200  c.c.  flask  with  140  grammes  of  chloroform  and  10  cc.  of  10  per  cent,  ammonia. 
Three  grammes  of  gum  tragacantb  and  20  c.c.  of  water  are  next  added,  shaking 
thoroughly,  and  the  vessel  is  rotated  gently  till  the  solid   matter  coheres.     Aft^ 
standing  one  hour,  lUO  c.o.  of  the  chloroform  are  quickly  filtered  off.  the  solveni 
removed  by  distillation,  and  the  residue  dried  ou  the  water-bath.     It  is  taken  up  in 
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the  njinimum  of  chloroform,  poured  into  a  separating  funnel  which  contains  lo  c.O. 
of  decinormal  hydrochloric  acid,  the  basin  rinsed  twice  with  5  c.c,  of  chloroform  andi 
a  third  time  with  a  sufficient  quantity  oi  ether  to  make  the  organic  solution  float. 
The  whole  is  well  shaken  for  five  minutes,  the  aoid  liquor  run  off  through  a  wet 
paper,  and  the  ethereal  liquid  washed  three  times  with  10  c.c.  of  water.  The  filter- 
paper  is  also  washed,  and  the  e\ce8s  of  acid  is  finally  titrated  with  decinormal  sodium 
hydroxide,  using  h:cmatoxylin  as  indicator.  The  process  is  applicable  to  the  tinctures 
and  extracts  of  bark ;  the  dry  extract  is  first  dissolved  in  dilute  alcohol,  and  the 
solution  evaporated  to  dryness  with  powdered  pumice.  F.  H.  L. 


ORGANIC  ANALYSIS 

The  Detection  of  Formaldehyde.  C.  Arnold  and  C.  Hentzel.  ^eit.  fur 
Unicrsuch,  der  I^ahr.  nnd  Gcnuumittel,  1902,  v.,  363-356.) — For  the  detection  of 
formaldehyde  in  meat,  hntter,  milk,  etc.,  from  5  to  10  grammes  of  the  substance  are 
shaken  out  with  10  c.c.  of  alcohol  and  the  alcoholic  extract  is  filtered.  To  5  c.c.  of 
the  filtrate  are  added  0'03  gramme  of  phenylhydraziue  hydrochloride,  4  drops  of 
ferric  chloride  solution,  and  10  drops  of  concentrated  sulphuric  acid,  keeping  the 
solution  cool  during  the  addition.  Should  fonnaldehyde  be  present,  tho  solution  is 
coloured  red,  whilst  in  the  absence  of  this  preservative  it  remains  yellow.  Light- 
coloured  beers  may  be  tested  directly  after  adding  a  little  alcohol,  the  red  colour  pro- 
duced when  formaldehyde  is  present  being  easily  seen  in  the  froth  formed  on  shaking. 
The  coloration  may  also  be  shaken  out  with  ether,  the  latter  being  then  drawn  off 
and  placed  in  a  small  flask.  On  adding  a  little  alcohol  and  a  drop  of  concentrated 
sulphuric  acid,  the  red  colour  is  reproduced.  The  above  method  will  detect  one  part 
of  formaldehyde  in  10,000.  W.  P.  S. 


The  Analytical  Constants  of  Neat's-foot,  Tallow,  and  Horse  Oils.  Augustus 
H.  Gill  and  Allan  W.  Bowe.  (Joum.  Amer.  Ckcm,  Soc^  xsiv.,  466.) — The  authors 
have  determined  the  various  constants  of  a  number  of  these  oils,  which  are  given  in 
the  following  table  : 


Sp«cific 

(jpftvity, 

15^  C. 

VmlenU. 

Swcific 

Temp. 

RoKtion. 

Iodine 

No. 

Tikre  Test, 

lodiofl  No. 
F»tty 
Add. 

Neat's-foot  oil  1 

0-015 

70-0 

42-2 

87-9 

72-9 

19-20 

68-6 

.,   2 

0-014 

75-5 

42-2 

87-9 

72*9 

18-19 

64-6 

M     3 

0-9  U» 

.51-0 

'     49-5 

103-1 

67-1 

17-18 

67-S 

..   4 

0-016 

61-5 

42-2 

87-9 

72'! 

16 

69-6 

..   5 

0-916 
(100' C.) 

75-0 

42-2 

1 

87-9 

66-0 

26-6-26-5 

63-6 

Tallow  oil  1      ... 

0-791 

73-6 

35-0 

72-9 

55'8 

35-36 

54-6 

II       ti    2 

0-704 

71'0 

36-0 

72-9 

56-6 

36-5-37 -5 

57-0 

11       ,.3      ... 

0-794 

76-7 

3o-0 

72-9 

56-7 

34'5-35o 

56-6 
1 
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HoRSB  Oils. 


h 

_           Colour,  etc. 

Speci6c 

1  Gravity 

irc. 

Valenta. 
O'C. 

Mau- 

mfln«, 
0"C. 

Sp«o]fic 

Temp. 

Re- 
action. 1 

Iodine 

No. 

Iodine 

No.  of 
Clear 

on. 

Titw 
Tert. 

0"C. 

IodiD« 

No. 
KafctT 
Aeid*. 

1. 

White -browQ  aemi- 

fluid 

0919 

80-2 

46-0 

95*8 

761 



32-6.38-5 

IM 

2. 

Dark  -  brown     semi- 

1 

fluid          

0-916 

5^-0 

521 

108-5 

82-5 

82-0 

30-0.310 

72-3 

3. 

Yellow-brown  liquid 

0922 

;(100*C.) 

71-0 

54-7 

114  0  , 

H6-3 

83*7 

2O-0.260 

78-7 

4. 

Golden-brown  nearly 

1 

solid         

;  0*798 

48-0 

54-2 

112  9  1 

79-9 

81-8 

30-31 

801 

6. 

Very  like  4    . 

0*799 

61-0 

53-5 

111-6 

78-8 

78-2 

34-36 

82-1 

A.  G.  L. 


A  Test  for  the  Oumming  Quality  of  Lubricating  Oils.  Augustus  H.  OUX, 
(Jottm.  AvneK  Chcm,  Soc,  xxiv.,  467.) — The  author  has  found  that,  in  applying  the 
«Iaidin  test  to  mineral  oils,  those  oils  which  deposit  the  most  "tar"  change  the 
most  in  use,  and  a  relation  appears  to  exist  between  the  amount  of  change  ('*  tar") 
and  the  oxygen  absorbed.  The  gumming  test  was  carried  out  by  adding  11  grammes 
of  Roth's  liquid  (nitro-sulphuric  acid)  to  5  grammes  of  the  oil  and  stirring  thoroughly, 
the  mixture  being  kept  at  a  temperature  of  10  to  15°  C.  The  oxygen  absorbed  was 
determined  by  weighing  out  o  to  10  grammes  of  the  oil  into  a  flask,  drawing  out  the 
neck  of  the  flask  into  a  long,  thin-walled  capillary,  and  after  allowing  the  flask  to 
cool  to  20",  sealing  off  the  neck.  The  flask  was  then  heated  for  100  hours  at  80^  to 
lOD',  allowed  to  cool  to  20',  the  capillary  broken  under  water,  and  the  quantity  of 
water  which  entered  determined,  giving  the  quantity  of  oxygen  absorbed. 

A.  G.  L. 


Rubresoin,  a  New  Indicator  for  Acid  and  Alkali  Titration.  A.  Bosenfeld 
and  J.  Silber.  {Fanmizeft,  1902,  x.,  263;  through  Chem,  Zett.  licp,,  1902,  130.)— 
Kubrescin  is  prepared  by  heating  together  50  grammes  of  resorcinol  and  25  grammes 
of  chloral  hydrate  in  an  oil-bath  at  lf>0°  C,  when  hydrochloric  acid  is  split  off.  The 
melt  is  a  brittle  non-hygroscopic  mass,  soluble  in  hot  amyl  alcohol,  in  cold  methyl 
and  ethyl  alcohols,  in  water;  slightly  soluble  in  ether;  insoluble  in  chloroform.  *U 
is  purified  by  powdering  it  and  extracting  with  chloroform.  Made  up  as  a  1  per 
cent,  solution^  rnbrescin  yields  a  dark-red  liquid.  3  to  0  drops  of  which,  with  1  drop 
of  decinormal  sodium  hydroxide  and  100  c.c.  of  water,  give  a  red  colour  which  U 
permanent  for  one  hour,  and  remains  as  a  red  fluorescence  after  one  day.  The  samal 
effect  is  produced  by  1  or  2  drops  of  decinormal  borax  and  di  and  mono-sodium  car- 
bonate. One  drop  of  decinormal  sulphuric  acid  completely  destroys  the  red  ooloar 
produced  by  3  drops  of  the  indicator;  with  .5  or  5  d  rope  the  liquid  becotnos  yellow. 
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immonia  strikes  a  red  csolour  with  rabrescin  also.     Experiments  on  the  value  of  this 
iw  indicator  in  presence  of  carbon  dioxide  and  for  alkaloidal  work  are  in  progress. 

F.  H.  L. 


L 


tNORGANIC    ANALYSIS. 

Blectrolytic  Separation  of  Lead  from  a  Phosphoric  Acid  Solution. 
A.  P.  Linn.  (Journ,  Amer,  Chem,  Soc.,  xxiv.,  435.) — The  author  shows  that  lead 
can  be  quantitatively  separated  by  electrolysis  from  solutions  of  the  phosphate  in 
excess  of  phosphoric  acid.  The  method  pursued  was  to  add  to  the  lead  solution, 
which  should  not  contain  more  than  01  grammes  of  metal,  10  c.c.  of  sodium  phosphate 
solution,  aud  12  to  14  c.c.  of  phosphoric  acid  (specific gravity  I'Tl),  and  then  electrolyse 
for  twelve  to  fourteen  hours,  using  a  current  of  N.D.,py  =  0*00.3  ampere  and  voltage 
ss  3.  A  smooth,  uniform,  gray  coating  is  produced  on  the  platinum  dish  which  is 
washed  first  with  water  without  interrupting  the  current,  then  very  rapidly  with 
a  small  quantity  of  absolute  alcohol,  and  finally  with  ether,  after  which  it  is  dried 
and  weighed  as  metallic  lead.  If  the  current  used  is  too  strong,  or  if  the  electrolysis 
is  oontinued  too  long,  the  deposit  contains  some  phosphorus.  If  manganese  is 
present  in  the  solution  some  of  it  will  be  found  with  the  lead,  although  manganese 
alone  in  not  deposited  from  a  solution  of  its  phosphate  in  phosphoric  acid. 

A.  G.  L. 


The  Volumetric  Determination  of  Zinc.  E.  Prothidre.  {Journ.  Pharm.  Chim,, 
1902,  XV.,  4iy-422.)— The  ordinary  method  of  titrating  the  zinc  with  a  standard 
solution  of  sodium  sulphide  suffers  from  the  drawback  that  the  lead  acetate  paper 
used  as  indicator  reacts  with  the  precipitated  Tnnc  sulphide. 

Various  attempts  have  been  made  to  obviate  this  difficulty,  but,  according  to  the 
author,  none  of  these  are  entirely  satisfactory,  and  he  therefore  advocates  the  use  of 
potassium  antimony  tartrate  (tartar  emetic)  as  an  indicator  in  place  of  lead  acetate. 

Test  paper  impregnated  with  an  aqueous  5  per  cent,  solution  of  tartar  emetic 
gives  no  coloration  until  the  whole  of  the  zinc  has  been  pi-ecipitated,  when  a  yellow 
stain  is  instantly  produced. 

The  test  paper  dried  spontaneously  in  the  air  keeps  well,  and  is  vei7  sensitive, 
giving  a  clear  reaction  with  a  solution  of  sodium  sulphide  containing  1  pai-t  in  10,000. 

C.  A.  M. 

Volumetric  Determination  of  Iron.  W.  H.  Ointl.  (ZeiU.  f.  anyew.  Cheni,, 
1902,  XV.,  398-402,  424-434.) — After  discussing  the  various  methods  that  have  been 
proposed,  the  author  describes  experiments  performed  to  investigate  Storch's 
method*  in  which  the  iron  solutiou  is  acidified  with  sulphuric  acid,  boiled  for  one 
and  a  half  hours  with  metallic  copper,  and  then  titrated  with  permanganate.  He 
found  the  results  were  always  high  in  consequence  of  the  formation  of  a  small 
quantity  of  cuprous  salt. 

Excellent  results  were  obtained  by  reducing  with  a  spiral  of  palladium  wire 
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impregnated  with  hydrogen  The  palladium  may  be  charged  either  by  making  it  th*' 
cathode  of  an  electrolytic  cell,  or  by  heating  it  and  allowing  it  to  cool  in  a  current  oil 
hydrogen.  The  solution,  containing  up  to  04  gramme  FOnOg,  ia  placed  in  a  fia»k. 
4  CO.  of  sulphuric  acid  are  added,  the  palladium  spired  (about  3  grammes  in  weight) 
is  introduced,  the  fiask  ia  closed  with  a  Bunsen  valve  and  heated  on  a  water-bath 
for  one  and  a  half  boui*s.  The  palladium  is  then  removed,  and  the  solution  ib 
titrated  with  permanganate.  A.  M 


The  Volumetric  Estimation  of  Alumina,  and  Free  and  Combined  Sulph 
Aoid  in  Alums.  Alfred  H.  White.  {Jonrn.  Amer.  Chem.  Soc.t  xxiv.,  4-j7.) — Th 
author  finds  that  if  a  solution  of  alum  is  titrated  with  barium  hydrate  solution  is 
the  presence  of  neutral  potassium  sodium  tartrate,  phenolphthalein  being  used  ai 
indicator,  the  quantity  of  barium  hydrate  required  corresponds  to  the  sulphuric  add 
combined  with  the  alumina,  plus  the  free  sulphuric  acid,  the  sulphuric  acid  present 
as  alkaline  sulphate  not  affecting  the  result.  The  tartrate  is  added  to  prevmt 
precipitation  of  the  alumina  with  consequent  absorption  of  the  pink  colour.  Pre- 
cipitation of  barium  sulphate  is  also  very  considerably  retarded.  On  the  other  band, 
if  sodiutB  citrate  is  used  instead  of  the  tartrate,  the  barium  hydrate  required  corre- 
sponds to  the  whole  of  the  free  acid,  plus  two-thirds  of  that  combined  with 
alumina.  The  method  is  carried  out  as  follows :  3  grammes  of  the  alum 
dissolved  in  100  c.c.  water.  To  2o  c.c.  of  this  solution  50  c.c.  of  a  neutral  10 
cent,  potassium  sodium  tartrate  solution  are  added  ;  the  solution  ia  then  tittAied 
with  barium  hydroxide.  Another  "lo  c.c.  of  the  alum  solution  are  evaporated  to 
dryness  on  the  water-bath ;  the  residue  is  dissolved  in  oO  c.c.  neutral  10  per  cent 
Bodiom  citrate  solution,  allowed  to  staud  for  ten  minutes,  and  titrated  with 
hydroxide.  The  difference  between  the  two  titrations  is  equivalent  to  one-third 
the  ]»ulphuric  acid  combined  with  alumina,  and  consequently  to  one-third  of 
alumina  present.  By  multiplying  this  difference  by  three,  and  subtracting  from  the 
first  value,  the  amount  of  free  sulphuric  acid  is  obtained.  The  barium  hydroxide 
solution  must  be  standardized  against  standard  sulphuric  acid  solution  in  whieh 
approximately  enough  aluminium  hydroxide  baa  been  dissolved  to  oorrefipond 
to  aluminium  sulphate.  The  quantities  of  alumina  found  in  this  way  are  witfais 
O'l  per  cent,  higher  than  those  found  gravimetrically. 

The  values  for  free  acid  found  by  this  method  are  aometimes  quite  difforoal 
from  those  found  by  the  use  of  Beilstein  and  Grosset's  method  {Bull,  de  TAauJ,  [mp. 
des  Sci,  in  St.  Petersburg,  1890,  147),  in  which  the  free  acid  is  extracted 
alcohol  after  the  addition  of  a  large  excess  of  ammonium  sulphate  to  the  sat 
solution  of  the  alum  It  was  found,  however,  that  if  the  alum  was  directly  disaol 
in  sodium  citrate  solution  and  the  solution  titrated  at  once,  values  similar  to  chose 
given  by  this  method  were  obtained.  The  explanation  of  these  results  lies  id  the 
fact  that  commercial  alum  is  not  always  a  homogeneous  substance,  often  containing 
free  acid  in  one  part  and  baaie  salt  in  another.  On  solution,  combiaation  is  ontf 
t>lowly  effected.  Beilstein  and  Grosset's  method  probably  ^ives  the  amount  of  fres 
acid  present  in  the  solid  salt,  but  not  the  amount  of  free  acid  {jresent  iu  a  soltttioo  of 
the  salt  which  has  been  allowed  to  stand  for  some  time.  A 
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The  Beterminatlon  of  I»ithia  in  Lepidolite.  W.  J.  Sehieffelin  and  W.  B. 
I»amar.  (Joum.  Avier.  Ckcm.  Soc.^  xxiv.,  392.) — Decomposition  of  the  mineral  is 
effected  by  means  of  the  J.  Lawrence  Smith  method,  using  a  low  red  heat  for  the 
fusion.  The  ammonium  salts  should  be  slowly  driven  off  from  the  alkalies,  otherwise 
lithium  chloride  may  be  volatilized.  Lithium  is  separated  from  the  other  alkalies, 
after  the  last  traces  of  calcium  have  been  precipitated  by  ammonium  oxalate,  by 
the  Gooch  method  as  follows :  The  solution  of  the  chlorides  is  filtered  into  a  flask 
of  80  c.c.  capacity  and  evaporated  down  to  1  or  2  c.c.  A  few  drops  of  water  and 
1  or  2  drops  of  hydrochloric  acid  are  added  to  effect  complete  solution,  and  then 
15  c.c.  of  arayl  alcohol.  The  solution  is  then  carefully  heated  to  boiling,  and  kept 
gently  boiling  until  all  the  water  has  been  driven  off.  At  this  point  a  thermometer 
held  in  the  vapour  should  read  129^^  to  130-\  The  amyl  alcohol  when  cold  is  decanted 
through  a  filter  into  a  platinum  dish,  and  the  residue  washed  till  free  from  lithia, 
about  20  c.c.  amyl  alcohol  being  used.  The  solution  is  then  evaporated  to  dryness 
at  125*^;  0-5  o.c.  concentrated  sulphuric  acid  is  added  to  the  residue,  which  is 
heated  until  the  excess  of  acid  has  been  volatilized,  after  which  the  sulphate  is  kept 
fused  for  one  minute,  covered,  allowed  to  cool,  weighed,  again  fused,  and  reweighed. 
The  weight  should  be  constant.  The  hthium  sulphate  obtained  in  this  way  is  very 
nearly  pure,  rubidium  and  cesium  chlorides  being  practically  insoluble  in  amyl 
alcohol.  For  the  amaU  amounts  of  sodium  and  potassium  chlorides  dissolved,  the 
Gooch  correction  of  O'OOll  gramme  for  each  10  c.c.  amyl  alcohol,  exclusive  of 
washings,  is  made.  A.  G.  L. 
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The  Presence  of  Barium  In  Mineral  Waters  containing  Sulphates.  P.  Carles. 
(Afin.  dti  Chivi.  anal.,  1902.  vii.,  91-93.)— The  author  has  found  that  the  waters  of 
N<^ri«-le8-Bains  contain  lead,  copper,  barium,  lithium,  silico-fluorides,  and  boro- 
fluorides.  As  they  were  also  found  to  contain  sulphates  and  alkali  bicarbonates. 
experiments  were  made  to  explain  the  simultaneous  occurrence  of  barium  and 
sulphuric  acid. 

In  the  neighbourhood  of  N^ris  several  quarries  of  fluorides  and  one  of  the 
mineral  barytes  are  being  worked.  Several  grammes  of  powdered  barytes  were 
boiled  for  three  hours  with  water  containing  pure  sodium  bicarbonate.  The  liquid 
was  then  found  to  contain  undecomposcd  barium  sulphate  and  silico-fluoride,  the 
excess  of  sodium  bicarbonate,  and  the  products  of  their  reaction —viz.,  barium 
carbonate,  and  sodium  sulphate  and  silico-fluoride. 

On  now  supersaturating  the  liquid  (suitably  diluted)  with  carbon  dioxide,  it 
became  clear  within  twelve  hours,  whilst  both  barium  and  sulphates  were  identified 
in  the  filtrate. 

From  this  the  author  concludes  that  mineral  waters  containing  sulphates  and 
bicarbonates  are  capable  of  decomposing  barium  sulphate  if  they  contain  an  excess 
of  free  carbon  dioxide,  with  the  formation  of  soluble  barium  bicarbonate  ;  and  he 
considers  it  probable  that  the  load  in  the  waters  of  Norisles-Bains  is  due  to  a  similar 
cause.  C.  A.   M. 
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Preliminary  Note  on  a  New  Separation  of  Thorium.  Floyd  J.  MeUf 
(Journ.  Avier.  Chem*  Soc.,  xxiv.,  275.)"  Thorium  is  stated  to  be  quantitativali 
precipitated  from  40  per  cent,  alcoiiolio  solutione  by  means  of  fumario  acid,  which 
produces  no  precipitate  in  cold  solutions  of  cerium,  lauthanuin,  or  didymium.  Con 
sequently,  thorium  can  be  quantitatively  separated  from  these  elements  by  meaiu 
of  famaric  acid,  a  single  reprecipitation  suihcing  to  remove  the  traces  of  tb«M 
substances  which  may  be  carried  down  in  the  first  precipitation.  A.  G.  L 


A  New  Method  of  separating  Cerla  A:om  Mixtures  of  Bare  Earths.  B.  J. 
Meyer  and  M.  Koss.  {Bcrichic,  1902.  xxxv.,  (572-678.)— The  following  method 
recommended  by  the  authors  for  the  rapid  separation  of  cerium  in  a  fairly 
condition.  It  is  based  upon  the  fact  that  cerium  is  precipitated  from  boiling  solutioai 
of  eerie  salts  by  magnesium  acetate,  whereas  salts  of  lanthanum  and  didymiom,  etc., 
remain  in  solution. 

In  the  case  of  a  mixture  of  these  earths  the  oxalates  are  converted  into 
compound  ammonium  nitrates,  of  which  100  grammes  are  dissolved  in  '2  litres 
water  in  a  large  flask.  The  solution  is  heated  to  the  boiling-point,  and  kepi  in 
motion  by  means  of  a  current  of  steam,  whilst  a  solution  of  50  grammes  of  magnesium 
acetate  in  600  c.c.  of  a  2'5  per  cent,  solution  of  hydrogen  peroxide  is  introduced  drop 
by  drop,  until  a  drop  of  the  filtered  liquid  gives  a  pure  white  precipitate  on  treatmttiu 
with  ammonium  hydroxide  and  hydrogen  peroxide. 

The  liquid  is  then  allowed  to  cool,  and  the  orange-coloured  precipitate  of 
eerie  acetate  collected  and  washed  with  boiling  water  with  the  aid  of  a  filter-pan) 
and  dried  at  120^  C. 

About  3  or  4  per  cent,  of  didymium  is  simultaneously  precipitated  with 
cerium  salt,  but  the  latter  can  readily  be  purified  by  dissolving  it  in  nitric  acid  sad 
converting  it  into  oeric  ammonium  nitrate  (c/.  NVyrouboff  and  Vemeuil,  Ak^T: 
xxiii..  164).  a  A.  Bl 
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Estimation   of  Silicon  in  Hich  Ferro- Silicons   by   means  of  Peroxide  of 
Sodium.     C.  Ramovino.    {Monxteur  Scienti/tqui:,  xvi..  January,  1902  ;  through  Chnn. 
News,  Ixxxv.,  218.)— Half  a  gramme  of   the  finely  powdered  ferro-silicon  is  mixed^ 
with  10  grammes  of  a  mixture  of  sodium  and  potassium  carbonates  and  1  gramme 
sodium  peroxide,  and  the  whole  slowly  heated  in  a  platinum  crucible  over  the  blo^ 
pipe,     .\fter  decomposition  is  complete,  the  melt  is  allowed  to  cool,  treated  wit 
boiling  water  and  dilute  hydrochloric   acid  in  a  porcelain  dish,  and  the  solQti< 
evaporated  to  dryness  after  adding  10  c.c.  nitric  acid  and   2  grammes  potassii 
chlorate.     The  residue  is  baked  at  110-,  taken  up  with  20  c.c.  hydrochloric  acid 
200  c.c.  water,  the  solution  boiled,  filtered,  and  the  insoluble  residue  ignited  m3 
weighed  as  silica     In  the  filtrate  manganese  and  sulphur  may  lie  estimated.     Tl 
method  is  especially  applicable  to  those  rich  ferro-silicons  which  are  not  attacked 
acids.  A.  G.  L 
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Note  on  the  Purification  of  Hydrochloric  Add  troxn  Araenic.  L,  T.  Thome 
and  E.  H.  Jeffers.  {Proc,  Chettu  Soc,  1902,  118,  [78].)— The  hydrochloric  acid  to 
be  puriiied  is  diluted  with  water  until  its  specific  gravity  is  1*10^  then  raised  to  the 
boiling-point,  and  a  piece  of  fine  copper  gauze  introduced.  The  gauze  should  l>e  of  ^ 
pore  copper,  of  100  meshes  to  the  inch,  and,  for  2  Utres  of  liquid,  should  be  about 
four  inches  square,  coiled  very  loosely  round  a  long  glass  rod  flattened  at  the  end 
for  convenience  in  handling.  The  whole  is  kept  just  boiling  for  one  hour.  If  the 
gauze  becomes  blackened,  it  is  replaced  by  a  second,  and,  if  necessary,  a  third  piece. 
As  soon  as  a  piece  of  gauze  remains  bright  after  one  hour's  digestion,  the  acid  is 
transferred  to  a  retort  without  being  allowed  to  cool,  and  distilled  over  another^ 
piece  of  gauze.  As  a  precaution,  the  ^rst  20  per  cent,  of  the  distillate  are  rejected, 
when  100  to  200  o.o.  of  arsenic-free  acid  are  left  in  the  retort.  The  method  is 
simple,  requires  but  little  attention,  and  does  not  necessitate  the  use  of  the  purest 
acid.     The  acid  obtained  is  of  constant  boiline-point.  A.  G.  L. 


The   Determination    of   Molybdio  Acid   after   Beduction   with   Hydriodio 

Acid.     P.  A.  Gooch  and  O.  8.  Pulman,  jun.     (Zeits.  Anorg.  Ckem,,  xxix.,  S6H.) — 

From  0*3  to  0-5  gramme  of  the  sample  of  niolybdate,  at  least  40  c.c.  hydrochloric 

aoid,  and  0*2  to  0'6  gramme  potassium  iodide  are  placed  in  a  flask  of   LOO  &o. 

capacity,  which  is  loosely  closed  by  a  bulb-tube  (Fig.  1). 

The  solution  is   boiled   down  to   a  volume  of  25  c.c, 

which  can  he  read  ofl*  by  means  of  a  mark  on  the  flask, 

immediately  diluted  to  125  c.c,  cooled,  and  transferred 

to  a  Drecbsel's  wash-bottle  fitted  with  a  trap  (Fig.  2) 

containing  pobassiura  iodide  solution.    About  0-5  gramme 

■     m  M         manganous  sulphate  is  then  introduced  to  prevent  the 

/  Jv^       production  of  chlorine  during  the  subsequent  oxidation. 

^^^ri.  \\^    Deci-normal  potassium  permanganate  solution  is  then 

ran   in  from  a  burette  until   it  is  in  excess,  and   the 

volume  used  noted.     A  quantity  of  standard  arsenious 

oxide  solution,  roughly  equivalent  to  the  permanganate  used,  is  then  added,  afterj 

which   a  solution  of  .3  grammes   tartaric   acid   and  a  small  excess  of  potassium 

bicarbonate  solution  are  added.     Finally,  the  glass  stopper  and  tubes  are  rinsed  into 

the  bottle,  the  contents  of  the  trap  are  added,  and  the  excess  of  arsenious  oxide  is 

titrated  with  iodine  solution. 

The  amount  of  molybdic  acid  is  given  by  the  quantity  of  permanganate  solution 
used  plus  that  of  the  iodine  solution,  Eind  minus  that  of  the  arsenious  solution,  one 
atom  of  oxygen  being  equivalent  to  two  molecules  MoO^.  The  arsenious  oxide  is 
added  to  reduce  the  iodic  acid,  iodine,  and  higher  oxides  of  manganese  formed 
during  the  oxidation  with  permanganate.  The  oxidation  can  also  be  effected  directly 
with  iodine  solution,  but  requires  about  two  hours  in  that  case,  whereas  with 
permanganate  it  is  instantaneous.    The  test  analyses  given  are  satisfactory. 

A.  G.  L. 
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Determination   of  Carbon  in   the   Presence   of  Osmium.     O.   v.   Enorre 

{ZeiU,/,  aiujcw,  Chcm..  1902,  xv.,  393.J— When  osmium  is  heated  in  the  presence  of 
oxygen  it  forms  the  volatile  tetroxide — ObO^ — which  lb  absorbed  by  potash  solutiod 
just  as  carbon  dioxide  is.  The  gases  can,  however,  be  freed  from  osmium  by  paaaiog 
them  through  a  solution  of  ferrous  sulphate.  Acidified  ferrous  solution  is  placed  in  i 
Hask,  and  the  combustion  gases  are  forced  to  bubble  through  it,  after  which  they  p&ai 
through  an  inverted  condenser,  then  through  a  calcium  chloride  tube,  and  finally 
into  potash  bulbs.  At  the  end  of  the  operation  the  ferrous  sulphate  solution  moBt, 
of  course,  be  boiled.  A.  M. 


APPARATUS. 

Modified  Form  of  Thermo-Regulator.  T.  S.  Patterson.  (Joum,  Soe.  Chem. 
hui.,  iy02,  xxi.,  456.)— The  bulb  .i  is  made  from  an  ordinary  test-lube,  6  inches  fay 
\  inch,  and  is  filled,  as  in  the  ordinary  forms,  with  toluene 
(air  would  probably  do  as  well  for  most  purposes),  which  is 
sealed  by  mercury,  as  usuaL  Some  inches  above  the  top  of 
the  bulb  A  the  side-tube  B  is  fixed.  This  tube  extends 
vertically  upwards,  and  is  fitted  with  the  stopcock  77.  just 
above  which  a  bulb  A'  is  blown.  The  other  portion  C  of  the 
tube  ends  at  the  same  level  as  the  bulb  £*,  where  it  is  slightly 
constricted.  Mercury  is  introduced  into  both  limba  B  and  C 
until  it  just  appears  about  to  overflow  at  7^.  The  stopcock 
ia  then  closed,  and  a  piece  of  thin  sheet  robber  laid  over 
the  end  D  so  as  to  touch  the  mercury,  and  then  tied  with 
a  piece  of  thread.  A  wide  piece  of  glass  tubing  £,  open 
at  lx>tb  ends  and  fitted  with  a  short  side-tube  G,  is  then 
fitted  on  a  rubber  cork,  previously  placed  in  position  on  the 
tube  C  The  upper  end  of  E  is  closed  by  another  rubber  cork» 
tbroogh  which  passes  the  gas  inlet  tube  F.  This  latter  is 
tapered,  as  shown  in  the  figure,  and  the  end  cut  off  with  a 
very  slight  slant.  The  tapered  end  of  the  tube  is  pushed 
through  the  upper  cork  until  it  reaches  to  within  about 
^  a  millimetre,  or  lesa,  of  the  rubber  membrane.  The  regulator  is  then  ra*dy 
use.  The  gaa-pipe  is  oonnecled  with  F,  and  that  to  the  burner  with  G-  A  ttDafi 
hola  may  be  blown  in  F  to  act  aa  a  bypass,  or  an  external  by-pasa  may  Im  anaa^ 
if  prafarred.  The  temperaAire  does  not  vary  more  than  0  01-  in  aa  hour.  To  adjvi* 
Iba  apparatus,  the  bulfa  A  is  placed  in  the  water-bath,  the  Up  H  opened,  and  tb« 
lit.    The  tap  is  cloaed  when  the  water  reacbea  a  iempecalim  0^  laoa  tliao 

aelually  required.  -A-  *- 
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k.  Melting-point  Apparatus.  A.  Klinkhardt. 
n.  ZeU,,  iy02,  xxvi.,  203.)— fi  is  a  glass  cylinder 
lied  with  mercury  at  the  point  Ir,  and  provided 
a  mark  U.  The  thermometer,  C,  which  is  aus- 
ed  in  any  convenient  way,  bears  a  special  mark  D, 
is  graduated  in  hfths.  B  is  filled  to  the  level  K  ' 
the  liquefied  substance  whose  melting-point  has 
i  ascertained,  then  fastened  vertically  in  a  con- 
nt  vessel  containing  ice-cold  water,  and  the  £ 
aometer  inserted  so  that  the  marks  D  and  H 
ide.  When  the  material  has  solidified  the 
a  apparatus  is  suspended  inside  a  beaker  con- 
3g  water  at  a  temperature  of  5°  or  10°  above 
nelting-point  expected.  Directly  melting  .begins 
icur  B  falls  sUghtly,  and  the  marks  D  and  // 
ge ;  the  apparatus  is  taken  out  of  the  beaker, 
C  is  used  as  a  stirrer  until  the  mercury  becomes 
>Dary.  The  device  is  particularly  suitable  for 
mining  the  liquefying  points  of  solutions  of 
in  and  glue,  which  may  be  employed  as  20  and 
ur  cent,  solutions  respectively.  F.  H.'  L. 


B 


nP 
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A  New  Design  for  Potash  Bulba  J.  N.  Tervet. 
{Ckem.  News,  Ixxxv.,  112.)-  The  advantages  claimed  for 
the  potash  bulbs  shown  in  the  figure  are  that  the  potash 
is  used  up  more  uniformly  than  in  the  ordinary  pattern, 
that  crystallization  of  potassium  carbonate  does  not 
occur,  and  that  owing  to  the  intimate  mixture  of  gas 
and  solution  the  speed  of  absorption  is  increased, 
and,  consequently,  the  time  required  for  combustion  is 
diminished. 

The  apparatus  may  be  obtained  from  Max  Kaehler 
and  Martini,  Berlin.  A.  Q.  L. 
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A  Water.Ovea  with  constant  Current  of  Dry  Air,    W.  Gallenkamp.    {Chcm. 
Zeit,,  190:2,  xxvi.,  249.)— It  will  be  seen  from  the  accompanying  illustration  that  this 

oven  is  so  constructed  as  to  employ  tluK 
steam  raised  in  the  jacket  to  work  tb« 
injector  5,  whereby  a  steady  current  of 
air  is  extracted  from  the  interior  through 
the  tube  s.  Air  enters  through  the  sol- 
phuric  acid  bottle,  the  stream  being  regu- 
lated by  the  cock  G ;  and  in  order  to 
warm  it  before  entering  it  ia  made  tOi 
travel  through  the  submerged  tube 
which  is  tightly  packed  with  copper  turn- 
ings. The  cover  is  ground  to  6t,  and 
carries  a  felt  cover,  F,  to  economi7»  the 
heat.  A  pressure  of  30  or  40  millimetres 
of  mercury,  indicated  by  the  manometer  3f., 
suffices  to  work  the  injector.  The  apj 
ratus  may  be  fitted  with  a  constant  sappi; 
arrangement  for  the  water ;  but  in  thi 
case  the  inlet  must  be  some  40  centimotreff^ 
above  the  boiler  level  in  order  to  establish 
the  necessary  pressure.  A  saUue  solution 
is  Gkd\'i8able  if  a  temperature  of  100^  U 
required.  Liquids  of  higher  boiliogi>oint 
'"^  can  also  be  employed  in  the  jacket ; 
they  are  adopted,  a  condenser  may 
fitted  to  the  outlet  of  the  injector.  The  oven  is  made  by  the  firm  of  Bohm  ani 
Wiedemann,  of  Munich.  F.  H.  L. 


EXAMINATION    UNDER  THE  BUREAU    OF  MINES   AMENDMENT   A( 
OF  BRITISH  COLUMBIA,  1899. 

Thb  half-yearly  examination  for  the  qualification  of  Provincial  Assayer,  which 
held  at  Victoria,  British  Columbia,  on  April  22,  1902,  and  the  four  subsequent  days., 
resulted  in  the  following  gentlemen  being  granted  licenses  :  A.  B.  Rombauer,  Butte 
G.  Crearer,  Boundary  Falls ;  L.  E.  Gooding,  Rossland  ;  C.  Hunter,  Vancouver. 

The  examiners  were  :  H.  Carmichael,  Victoria  ;  H.  Harris,  Nelson ;  A.  Mc!vill< 
Nelson:  J.  Cuthbert  Welch.  Trail. 
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PROCEEDINGS  OF  THE   SOCIETY   OF   PUBLIC   ANALYSTS. 


HEXABROMIDES  OF  GLYCERIDES  AND  FATTY  ACIDS. 

By  John  Walker  and  George  Warburton. 

{Bead  at  the  Meeting,  April  9,  1902.) 

In  a  paper  by  Hehner  and  Mitchell,  published  in  the  Analyst  of  December,  1898, 
there  is  given  a  convenient  method  for  the  determination  of  the  hexabromides 
obtainable  from  oils  and  their  fatty  acids.  This  was  accompanied  by  some  figures 
obtained  by  the  authors  in  the  coarse  of  their  investigations. 

The  following  table  may  be  of  value  to  those  interested  in  the  subject,  par- 
ticularly as  some  of  the  figures  given  refer  to  oils  not  hitherto  examined  in  this 
direction : 


Per  Cent.  Yield  of  Hexa- 

Per  Cent.  Yield  of 

Kind  of  Oil. 

bromide  from  Glyceride 

Hexabroroide  from  Fatty 

of  Fatty 
21-14 

Acids. 
22-07 

Acids, 

Japan  fish 

2304 

23-32 

Newfoundland  cod 

... 

32-68 

30-62 

391 

37-76 

Shark-liver 

... 

2122 

19-08 

12-68 

15-08 

Genuine  cod-liver 

... 

35-33 

33-76 

29-86 

30-36 

Deodorized  fish    ... 

... 

4901 

52-28 

38-42 

39-27 

Sperm        

... 

2-61 

2-42 

2-05 

— 

,,            ... 

... 

8-72 

3-69  (stood  48  hours) 

— 

— 

Whale       

■  ■• 

15-64 

1614 

12-38 

12-44 

Seal           

... 

27-64 

27-92 

19-83 

19-93 

Eape         

... 

— 

— 

2-44 

3-38 

Linseed  (iodine  value 

184) 

— 

— 

31-31 

30-44 

30-80 

Liquid  acids  (iodine 

value 

208)       

... 

— 

— 

34-9 

— 

Linseed  (iodine  value  181) 

23-14 

23-52 

29-06 

29-34 

Candle-nut 

8-21 

7-28 

11-53 

11-23 

12-63 

Chinese-wood  (1st  sample) 

0'88 

0-39 

— 

— 

„     (2nd  sample) 

none 

— 

— 

Safflower 

... 

— 

— 

1-65 

0-65 

The  work  was  carried  out  in  the  laboratory  of  Dr.  Lewkowitsch. 
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Mr.  Hehner  inquired  whether  Dr.  Lewkowitsoh  (who  read  the  paper  in 
absence  of  the  aatbors)  could  explain  why,  in  some  cases,  the  fatty  acids  yielded  % 
much  smaller  percentages  of  hexabromide  than  the  glycerides. 

Mr.  C.  A.  MiTCHKLL  said  that  since  the  paper  by  Mr.  Hehner  and  hinsseU,  M 
which  reference  had  been  made,  he  bad  examined  a  large  number  of  Unaeed  oili 
and  almost  without  exception  the  quantity  of  bexabromide  yielded  was  from  23  ic 
25  per  cent.  In  one  case  42  per  cent,  had  been  obtained,  but  he  did  not  knoi«  the 
origin  of  the  oil.  He  had  not  been  able  to  reduce  the  compound,  even  after 
ment  with  zinc  for  several  hours. 

Dr.  Lewkowitsch  said  that  the  point  referred  to  by  Mr.  Hehner  was  a  somevbl 
ourious  one,  and  required  explanation.  He  was  not  himself  responsible  for  Uv 
figures,  which  were  simply  given  as  they  were  obtained  in  the  actual  experimcDtt. 
The  collection,  however,  of  individual  figures  such  as  these  could  not  but  tend  to  in 
increase  of  knowledge  in  regard  to  the  individual  oils  concerned. 


ON  THE   DETERMINATION   OF  MINERAL  OIL  IN   ROSIN    OIL. 

Bt  John  H.  Walkeh  and  Charles  D.  Hobertbhaw. 

(Bead  at  the  Meetutg,  April  9,  1902.) 

The  correct  determination  of  mineral  oil  in  rosin  oil  is  still  an  unsolved  problem. 

We  recently  had  occasion  to  determine  small  quantities  of  mineral  oil  in  rofin 
oil,  and  in  the  course  of  the  examination  we  made  a  number  of  experiments  witb 
the  methods  which  have  been  proposed  for  the  solution  of  this  problem.  McTlhin^^i 
method  for  estimating  rosin  oils  in  vegetable  oils  consists  in  ascertaining  the  bromine 
sabstitutiou  figure.  This  is  very  low  for  vegetable  oils,  but  somewhat  oonsiderabU 
for  rosin  oils,  the  figures  given  by  him  for  rosin  oil  varying  from  42  to  90.  Since 
the  bromine  substitution  value  of  mineral  oils  must  be  very  low,  if  any,  it  WM 
thought  that  the  application  of  this  method  might  lead  to  good  results.  The  fink 
step  was  to  ascertain  whether  the  method  yields  constant  results,  and  with  Om 
view  a  genuine  rosin  oil  was  examined,  with  the  following  results: 


Bromine  Values  of  Rosin  Oil. 


Bromine  Absorption. 

SutwtHution. 

AddiUoB. 

No.  1     ...        112 

58-37 

-4-34 

No.  2    ...       116'5 

59-95 

-3  40 

No.  3     ...       106-8 

56-56 

-7  32 

A  second  set  of  experiments  led  to  absorption  figures  varying  from  95*7  to 
Another  genuine  rosin  oil  gave  values  varying  from  77*9  to  109  1. 
This  proves  that  the  reaction  taking  place  is  not  a  very  definite  one,  and  i\ 
the  results  depend  not  only  on  variations  of  time,  temperature,  and  other  ooodtiiot 
but  even  in  comparative  tests  and  under  exactly  the  same  conditions  the  rwts 
remained  very  unsatisfactory.     In  faot   the  numbers  obtained  above  wer«  ^% 
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experiments  worked  under  exactly  identical  conditions,  and  using  ice,  as  directed 
by  Mcllbiney.  This  is  further  emphasised  by  the  very  erratic  figures  obtained  when 
applying  the  Hiibl  or  Wijs  methods  to  the  oils  in  question. 

Similar  tests  made  with  two  mineral  oils  led  to  the  following  figures  : 


Mineral  oil,  No.  1 

..    No.  2 


Bromine  Bromine  Valne  calculated  from 
Abanrption.  Iodine  Value. 

16-6  to  29-2  9-6 

21-9  to  27-4  11-7 


From  the  foregoing  it  would  appear  a  hopeless  task  to  determine  quantitatively 
the  rosin  oil  in  a  mixture  of  rosiu  oil  with  mineral  oil.  This  is  shown  in  several 
experiments  carried  out  by  mixing  90  parts  of  rosin  oil  No.  1  with  10  per  cent,  of 
mineral  oil  No.  1.    The  figures  obtained  were  as  follows  : 


Bromine 
Abdorptiou. 
Mixture  of  90  per  cent,  rosin  oil  No.  1 

and  10  per  cent,  mineral  oil  No.  1        70'4  to  98*6 


Bromine  Value  calculated 
from  Itidine  Value. 

33-8 


Recently  Holdc  proposed  a  method  for  detecting  and  determining  rosin  oil  and 
mineral  oils  by  their  different  solubility  in  96  per  cent,  alcohol,  when  10  c,c.  of  the 
sample  are  shaken  with  90  c.c.  of  9G  per  cent,  alcohol  in  a  stoppered  measuring 
cylinder,  the  refractive  index  of  the  insoluble  portion  being  then  taken.  The  un- 
dissolved portion  would  indicate  the  presence  of  mineral  oil.  This  naturally  pre* 
supposes  that  pure  rosin  oil  is  completely  soluble,  aud  that  may  have  been  the  case 
with  the  rosin  oils  examined  by  Holde,  but  the  samples  of  pure  rosin  oils  which  we 
tested  left  a  considerable  residue  at  the  bottom  of  the  cylinder.  In  the  case  of 
roflin  oil  No.  1  about  thirty  per  cent,  was  left  undissolved,  and  in  the  case  of  rosin 
oil  No.  2  forty  per  cent.  Whether  this  is  due  to  our  rosin  oils  having  been  freed 
from  the  rosin  acids  or  not  has  not  been  investigated,  but  at  any  rate  we  feel  justified 
in  concluding  that  Holde's  method  does  not  admit  of  general  application.  The  sample 
of  mixed  roain  and  mineral  oils— 90  and  10  respectively — gave  60  per  cent,  of  in- 
soluble substance. 

The  best  method  of  determining  the  mineral  oil  in  roein  oil  was  found  to  be 
Valenta's  acetic  acid  method.  The  percentage  of  rosin  oil  dissolved  in  the  acetic 
acid  was,  in  the  two  cases  of  genuine  rosin  oils,  16-8  and  16*6  per  cent,  respectively, 
which  compares  well  with  Valenta's  figure  of  16*9  per  cent. 

The  mineral  oil  No.  1,  used  for  preparing  the  mixture,  gave  4-4  per  cent.  (ValenUt 
stating  2'6  to  6*5  per  cent.).  A  mixture  prepared  from  equal  parts  of  the  mineral 
oil  and  the  rosin  oil  No.  1  gave  10*84  per  cent,  insoluble,  theory  requiring 
10*59  per  cent. 

So  far,  then,  our  experience  shows  that  Valenta's  method  is  the  best.  As  a 
preliminary  test,  the  determination  of  the  specific  gravity  will  certainly  give  very 
valuable  hints. 

The  above  experiments  were  carried  out  in  the  laboratory  of  Dr.  J.  Lewkowitsch, 
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Discussion. 

Mr.  JcxKiNS  said  that  of  the  mineral  oils,  that  from  Borneo  was  the  one 
came  nearest  in  its  reactions  to  rosin  oil.  Its  specific  gravity  was  frona  0'97  to  0-^, 
and  it  was  very  readily  soluble  in  an  equal  volume  of  acetone.  It  did  not  giro  tbt 
Liebermann-Storch  reaction,  but  in  several  other  respects,  and  especially  in  solu- 
bility, it  approximated  to  rosin  oil. 

Dr.  Lewkowitsch  observed  that  the  peculiarities  of  Borneo  oil  affordeii  » 
farther  proof  of  the  danger  of  generaliitiing  from  the  results  yielded  by  a  limited 
number  of  samples.  If  this  short  paper  were  merely  considered  as  a  sort  of  warning, 
he  thought  the  authors  would  have  done  well  in  drawing  attention  to  the  matter 


THE    COMPOSITION     OP    MILK. 
By  H.  Dkoop  Richmond,  P.I.C. 
(Read  at  iht  Meeting,  May  7,  1902.) 
Mea^i  Composition  during  1901. — Of  the  37,662  samples  examined  in  the  Ayl< 


Dairy  Company's  Laboratory  during  1901,  32,635  were  analyses  of  milk, 
position  of  13,936  received  from  the  farms  is  given  in  Table  I. 

Table  I. 
Average  Com^sition  of  Milk  durijig  1901. 


The  com- 


Morning 

Milk. 

Evening 

Milk. 

AvemgeL 

MoDtb. 

SoUdii- 

Solid*- 

' 

nmii 

Speolfio   ,  Totftl 

fM, 

not- 

Specific 

Total 

Fnt 

not- 

Specific 

Total 

Fat. 

fSk 

Orarlty.  '  Solids. 

F«L 

Gmvlty. 

SolldH. 

^t. 

OrnTtty. 

SuUdR. 

Kl 

•IftDuary  ... 

1  0828  1 12-68 

3-52 

906 

1  0827 

12-90 

3  83 

9-07 

10528 

ri-78 

S-«7 

9iM 

Febnwtry... 

1-0828  1  12-58 

3-54 

9*04 

1  -0326 

12-94 

3'S8 

9-06 

1-0327 

12-74 

3-70 

9-04 

March      . 

1-0320     12-49 

3 '50 

8-99 

1  0825 

l*J-85 

a-s.i 

9-00 

10325 

12  65 

SM 

»•» 

April 
21«y        ... 

1-0323  1  12-38 

3-46 

8-92 

1-0320     12-73 

3-85 

8-88 

I  03-21 

]2'fi5 

3*«6 

8-W 

l-032«     12-26 

3-29 

8-98 

1-0323     12-70 

8-76 

8-94 

10324 

12-47 

3-52 

9« 

June 

1-0328     12  26 

3-31 

8-94 

1-0320     12\'.8 

8-70 

8-88 

1*0323 

12-42 

3-51 

8^1 

July 

1-0319     1217 

S'il 

876 

1-0813  112-87 

3-69 

8-68 

l'03l« 

12'27 

8»05 

*-rj 

Augnit    . . . 

1-0319     12-27 

3-47 

8-30 

10813     12-59 

3-85 

8-74 

1031« 

12-48! 

S-66 

8-77 

Septembw 

1*0321      12*47 

869 

S-88 

1'0317     12-8« 

4  03 

H-86 

1-0310 

12-68  ' 

3-81 

a*? 

October  .. 

10321     12-68 

3-69 

8-89 

l-0«ld     13-02 

4-16 

8-87 

l-0:nH 

12-80 

3-92 

8-W 

Xov  ember 

1-0321     12-74 

3-82 

8-92 

1*0817     13-03 

414 

8*89 

I'Oaiw 

12-SU 

3-98 

3-91. 

Deoenibf^r 

1-0322     12-76 

3*80 

8-96 

10819     13*13 

4*18 

8-95 

I  0320 

12*91 

1 

S-frft 

**1 

Avarag« 

r032S     12-46 

a-fis 

8*93 

11HI20     ]8*81 

8'fll 

sua 

1-0321 

U-M 

a-7» 

»«^ 

The  morning  and  evening  milks  have  been  kept  separate,  and  show  the  usual 
average  difference  of  0'3  to  0*1,  which  has  been  always  previously  observed,     li 
previous  years  the  average  percentage  of  fat  has  usually  shown  a  slight  fall  from  thi 
found  in  the  previous  year ;  in  1901  there  is  a  distinct  rise,  the  percentage  bei 
3*72  as  against  3-04  in  1900.     This  rise  is  chiefly  due  to  higher  figures  in  the 
four  months,  which  average  01 G  per  cent,  higher  than  the  corresponding  montb« 
1[K)0.  the  rise  id  the  previous  eight  months  averaging  only  0-03  per  cent. 
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The  cause  of  this  is  uncertain,  bat  the  fact  that  the  rise  in  fat  percentage  is 
coincident  with  the  establiBhinent  of  an  official  standard  may  indicate  that  milk- 
producers  are  paying  more  attention  to  the  quality  of  the  milk  yielded  than  formerly. 

The  former  experience  that  the  lowest  fat  occurs  in  May  and  June  and  the 
bigheet  in  the  winter  months,  and  that  the  solids-not-fat  are  low  in  July  and  August, 
is  again  repeated. 

Accuracy  of  Methods  Used. — As  in  the  bulk  of  the  analyses  the  fat  is  determined 
by  the  Gerber  method,  I  have  compared  Che  results  with  those  obtained  by  the 
Adams  method  for  fat. 

In  o2  analyses  the  difference  between  Adams  and  Gerber  was  :  4 

In  40  cases,  or  76*9  per  cent.,  0*1  or  less  ;  i 

In  11  cases,  or  21 -'2  per  cent.,  O'l  to  0*15  ;  and  i 

In  1  case,  or  1*9  per  cent.,  above  015.  1 

The  mean  Gerber  figure  was  0*00*^  per  cent,  higher  than  the  mean  Adams  figure. 

The  Prctcids  of  Milk, — In  a  paper  read  last  year  (Analyst,  xxvi,,  310)  I  showed 
that  when  the  minimum  quantity  of  a  mineral  acid  was  added  to  milk  the  quantity 
neeeeeary  to  just  curdle  the  milk  on  boiling  was  practically  equal  to  the  amount 
oeoessary  to  replace  the  sodium  by  hydrogen  in  the  formula ; 

C,„H,^N„SPO,,CaNa.J(Ca,PO,).  1 

As  a  further  confirmation  of  the  view  that  this  is  the  action  that  takes  place,  li 
determined  the  casein,  ash.  lime,  and  phosphoric  acid  in  a  sample  of  milk,  and  in 
the  serum  obtained  by  curdling  with  a  minimum  quantity  of  hydrochloric  acid  at 
the  boiling  temperatiue  the  figures  were : 

Milk,  S«ruin.  Difference.  m 

Casein 305  —  —  J 

Ash      0-79  0-5B  0-23  5 

CaO     0-176  0-05()  0-120  " 

P,,Oj 0"232    .  0-112  0*120 

The  figures  calculated  for  the  removal  of  Ca  and  KCaj^PO^)  with  each  molecule 
of  casein  are : 

Ash  0-234  ^ 

CaO         0116  4 

PA        0118  i 

The   difTerenoe    between    the   solids-not-fat  after   allowance   for   the   ash    waa  ^ 
^'91   per  cent.,  and  I  have  constantly  found  that  the  quantity  of  casein  removed*^ 
does  not  quite  coincide  with  the  estimate  of  the  quantity  of  casein  present.     I  do  not 
propose  at  present  to  discuss  the  significance  of  this  fact. 

Id  the  same  paper  I  also  mentioned  that  on  filtration  through  porcelain  the 
oasein  and  albumin  were  both  removed.  There  is  a  possibility  that  both  albuminoids 
may  exist  in  milk  in  combination,  and  the  compound  may  only  be  split  up  under  the 
influence  of  reagents.  It  appeared  to  me  that  filtration  through  filter-paper  would 
settle  the  question.  1  filtered  half  a  litre  of  milk  kept  at  0^  C. ;  three  fractions  were 
collected,  and  it  waa  found  that  the  last  fraction,  which  contained  a  trace  of  casein, 
contained  sensibly  the  same  amount  of  albumin  as  the  portion  left  on  the  filter, 
which  was  very  rich  in  casein.    As  it  does  not  appear  probable  that  filtration  through 
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paper  would  break  up  a  compound,  it  may  be  concluded  that  casein  and  albumin  u« 
not  decompoaiiiou-products  of  one  albuminoid  existing  in  milk. 

Attempts  were  made  to  ascertain  whether  any  change  in  the  acidity  of  milk 
took  place  when  the  albumin  was  coagulated  by  boiling ;  a  quantity  of  aciii 
sufficient  to  curdle  the  milk  at  temperatures  below  the  coagulating  point  of  albunuu 
was  added  to  milk,  the  serum  removed,  and  the  acidity  estimated  before  and  ofier 
boiling.  The  results  showed  considerable  variation,  the  reduction  of  acidity  varyiog 
from  3*6'''  to  5*3'  iu  the  same  milk  ;  it  was,  however,  found  impossible  to  completely 
remove  the  casein,  which  probably  exinted  in  euspension,  and  was  removed  oo 
boiling.  The  casein  was  estimated  as  organic  phosphoric  acid  by  the  method  giveo 
in  "  Dairy  Chemistry  "  (p.  113),  '  and  the  greatest  reduction  was  found  where  the 
greatest  amount  of  casein  was  present,  and  vice  vei'sti.  The  amounts  of  casein  found 
would  account  for  the  greater  portion  of  the  reduction  of  acidity,  and  that  due  to 
the  coagulation  of  the  albumin  must  be  extremely  small ;  as  experimental  error 
would  bear  a  large  proportion  to  the  absolute  amount,  it  appeared  hopeless  to  atterjipc 
quantitative  determinations  in  this  way. 

A  series  of  experiments  was  carried  out  to  ascertain  the  strength  of  casein  aa  aa 
acid.  It  was  certainly  stronger  than  carbonic  acid,  as  ,.\q  N.  solutions  of  sodium 
and  potassium  carbonate  dissolved  I'BB  and  1*83  per  cent,  of  casein  respectively,  the 
quantity  calculated  for  the  replacement  of  2H  by  the  alkali  in  Ci^H^^N,,SrOj^ 
being  1'84.  Boric  acid  produced  in  concentrated  solution  a  partial  ooagnlation  od 
boiling,  and  casein  is  probably  a  somewhat  sti*onger  acid  than  boric  under  these 
conditions.  Organic  acids,  such  as  acetic  and  lactic  acids,  were  distinctly  stronger 
than  casein,  as  nearly  the  same  amounts  (9  to  10  c.c.  normal  acid  per  litre)  were 
quired  to  curdle  inilk  as  chose  of  mineral  acids  (8*6  c.c.)-  Phosphoric  acid  was  quite 
anomalous  in  its  l>ehaviour,  as  about  Si  to  35  c.c.  were  required  to  curdle  milk 
boiling.  This  behaviour  of  phosphoric  acid  incidentally  shows  that  milk  is  neu 
to  the  casein  compound  which  exists  in  milk,  as,  were  it  not  so,  a  mineral  acid 
should  liberate  phosphoric  acid  from  the  phosphates  present,  and  a  larger  quautity 
of  acid  than  that  required  to  replace  one  atom  of  base  for  each  molecule  of  ca&eixL, 
should  be  necessary.  This,  1  think,  indicates  that  casein  is  an  acid  of  the  samo 
strength  as  the  second  hydroxyl  of  phosphoric  acid,  as  I  have  previously  shown 
{loc.  cit.)  that  the  phosphates  of  milk  are  mono-  and  diphosphates. 

Co-mposUion  of  Hunuxn  i/ii^.— Four  samples  of  human  milk  were  examined. 
The  composition  was : 

I. 

Specific  gravity  1-0329 

Total  solids  U-4j 

Fat         2*53 

Sugar  (by  difference) ...  .  -       r.  87 

Proteids  ...  1-77 

Ash        0-28 

Zeiss  refraction  of  fat  at  35°  C.        al'5- 

Sugar  (gravimetric  as  lactose)  C-42 

,,      (polarized  as  lactose)  — 

„      (polarized  as  sugar,  having  fa]p48'7^)       — 

*  I  DOW  find  that  it  is  uanecenju-y  to  %A<\  «lk&li  to  the  filtmte  fMm  the  raQrourio  nHrAt* 
before  evaporation  and  igniciou  ;  tb«  uih  ia  aIwajs  etrun^l^  alliAhtit-  without  tbia. 


aitea 

onl 

tral| 


I 


II 

111. 

IV. 

1-0294 

1-0285 

— 

0-48 

11-90 

i3  77 

^•63 

400 

6-60 

6-34 

6-06 

G-71 

1-25 

1*62 

1*34 

0-26 

0-22 

0-19 

— 

— 

53-2^ 

5'62 

.^ 

_ 

6*39 

— 

— 
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The  only  figures  calling  for  any  remark  are  the  sugar  estimationa.    In  conjunc- 

m  with  Professor  Carter  {British  Medical  Journal,  1898,  No.  i)  I  have  shown  that 

le  sugar  of  human  milk  appeared  to  differ  from  lactose,  and  had  an  [a]„  for  the 

ihydrous  sugar  of  48-7* ;  the  cupric  reducing  power  is  also  slightly  less  than  that 

lactose.    The  present  figures  bea^  this  out. 


NOTE  ON  A  CONVENIENT  APPARATUS  FOR  THE  CHEMICAL  AND 
BACTERIOLOGICAL  EXAMINATION  OF  THE  ATMOSPHERE. 

By  William  Chattawav,  F.LC,  asd  F.  M.  Whabton,  F.I.C. 

{Bead  at  the  Meeting,  May  7,  1902.) 

,s  impurities  in  the  air,  or  at  least  such  gases  as  have  to  be  estimated  io  the 
dinary  way  in  the  atmosphere,  are  present  in  comparatively  small  quantities,  and 
B  the  error  of  experiment  naturally  affects  such  determinations  in  proportion  to  the 
olume  of  air  examined,  we  have  thought  it  best  to  adopt  a  plan  whereby  a  very  large 
olume  of  air  may  be  tested,  instead  of  usLn}^  a  few  litres  as  has  usually  been  done 
reviously. 

Some  years  ago  one  of  us  had  occasion  to  examine  large  volumes  of  o/.ouized 
ir.  and  the  accuracy  of  the  anemometer  as  a  means  of  measurement  was  clearly 
Btablished.  Indeed,  it  was  partly  owing  to  the  experiments  referred  to  that  the 
resent  apparatus  was  made. 

We  have  recently  had  occasion  to  examine  the  atmosphere  in  and  around  a 
rge  chemical  works  where  smelting  processes  were  conducted,  and  the  gatisfactory 
ray  in  which  the  apparatus  worked  seemed  to  justify  the  matter  being  brought  to 
le  notice  of  this  Society. 

In  order  to  bring  whatever  liquid  is  used  to  fix  the  impurities  sought  for  into 
Dotact  with  the  air  to  be  examined,  we  are  satisfied  that  a  jet  apparatus  is  the  most 
fiicient  and^  at  the  same  time,  the  most  expeditious.     For  example,  it  is  possible,  in 

coarse  of  half  an  hour,  to  treat  at  least  100  cubic  feet  of  air,  and,  with  the 
Xception  of  CO.,  (which  is  admittedly  somewhat  ditiicult  to  determine  by  this 
aetbod  on  account  of  the  slowness  of  absorption),  we  believe  that  almost  all  other 
ipurities  can  be  dealt  with  in  an  exceedingly  etlicient  and  expeditious  manner. 

Briedy,  the  apparatus  consists  of  a  pump  capable  of  giving  a  pressure  equal  to 
ibout  2  inches  of  water,  which  is  used  to  force  the  air  under  examination  through  the 
■erpendicular  tube  of  an  ordinary  atomizing  jet.  The  jet  is  placed  inside  a  fairly  large 
arboy,  and  the  exit  for  the  scrubbed  air  is  an  essential  feature.  This  consists  of  a 
ttle  spray  trap,  which  is  always  kept  wet  during  the  process.  The  air  is  forced 
brough  the  carboy  by  means  of  pressure  from  the  pump,  and  the  volume  passed 
finally  measured  by  the  anemometer.  The  anemometer  must  be  protected  against 
■ny  form  of  baok-pressure.  The  size  of  the  carboy,  the  jet,  and,  within  certain 
jnits,  the  pressure,  may  be  varied  to  suit  any  particular  purpose,  but  we  much 
efer  to  work  on  a  reasonably  large  scale. 

Satisfactory  results  can  be  obtained  with  a  powerful  foot-pump,  provided  the 
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mnUl  partM  nm  novored  ho  an  to  guard  against  contact  of  the  moist  air  ^vilh  the- 
inuUI,  hut,  wlionivur  poAniblOf  wo  prefer  to  use  a  pump  similar  to  the  one  we  have 
hori  to  ni({ht,  driven  by  some  convenient  power.  The  ohief  points  abont  this  pump 
arn  that  it  has  a  (loxiblo  piHton,  that  it  docs  not  require  any  form  of  labrication.  and 
Ibiit  ibo  fow  iiiotal  part«  prosrintiirecoaUid  with  anti-aulphurio  enamel.  This  renders 
iho  likelihood  of  ohoinical  action  quite  out  of  the  question. 

Wo  do  not  claim  that  this  apparatus  is  novel,  except  in  so  far  as  the  use  of  *o 
annmoinntor  la  ooDoornod  and  the  treatment  of  large  volumes  of  air,  bat  we  do 
olalin  that  11 1ft  A  oonveaient  and  very  reliable  means  for  determining  the  impohti^i 
•ought  lor. 

Wn  find  that  the  spray  method  has  been  previously  employed,  and  it  is  doubUMS 
a  Vftry  olil  plan,  but  wu  are  not  aware  that  it  has  been  used  either  for  bacteriological 
puipoHim  or  for  doating  with  largo  volumes  of  air  as  we  suggest. 

Th«  only  fault  that  apiHiars  to  exist  in  the  use  of  the  apparatus  is  the  iii- 
ootivt^Mioitcn  of  the  liquid  being  carried  forward  during  the  experiments  The  aceiuraoy, 
liowovitr.  whiob  la  oUtuiiiod  by  working  on  such  large  volumes  more  than  compenaatca 
for  thtt  truublo  whioh  is  thus  involved. 

With  ragard  io  apooial  estimations,  we  may  mention  that  we  have  n-  :   cf  - 
lUhod  that  CO|  04U  b«  readily  estimated  by  one  scrubbmg.  but  it  is  not  in:;    ..;.;. , 
a«  out^  can  iiaaily  obviato  the  errors  Arising  from  CO,  when  estimations  o<  other  fans 
are  titadtf^. 

\V»  havo  obiaiuod  acme  enooaraging  resalte  oo  the  determinatfon  of  80,  •• 
\W  oxidation  of  ihe  aqueous  hqaid,  but  farther  experimentB  mn  bein^ 

tn  tl..-  .;..-. lion. 

XUnUlio  Impuniiea,  tmoh  m  1««d,  xiacp  etc,  in  the  form  ol  drsMX  or  fames^ 
HUMM  and  Ibc  lik»«  oftu  be  roftdttj  deait  witii  bj  ommu  at  dOnte  slkatL    H, 
ao«U  is  u«Mi  II  ahonld  be  pnpered  from  mets Ui<t  sodium.     Dost  eaa  also  be  te^iF^ 
rMm«v!»d  by  merely  aormbbiz^  with  water 

O9om  mm  be  wdtly  iHnialKl  hy  Uie  mntJ  metbodi,  —d  aiaric 
iJbimiMM  MUMi^  OM  be  Ikewte  MtSttUed  by  tbk  a^^ 

In  %ildiliw«  tbe  epced  wbieb  tamj  be  obufrwid  on  &  lav^ 
t/tmHf^  la  ow  ^iam.  tbe  pcMaibb  i^iMnatinB  off 
fiMMto  fraM  lU  Ur  te  Ibe  «Me  of  bc«««i« 

0«  4  te«c4k  tmtSkr  ecsA^  b«A  siinyHaf  exaed j  dkt 
ltekw««tbeeb«>«;f  be  rmMstmit  imkk\$  9mi  far  hiHiinnhM  ■!  a^^m^m  d 

tt^  «ydb  bee  beaM  tbnai  tbiiiiwb  Ifat  jift  «m  be  mammml  ky  mmamam  m  a 
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this  method  is  particularly  applicable  to  examination  of  the  atmosphere  of  breweries 
and  similar  works  where  the  introduotion  of  foreign  mioro-organisms  is  of  vital 
importance.  Of  course,  instead  of  using  nutrient  broth,  it  is  quite  possible  to  use 
sterile  wort  or  other  suitable  liquid  media. 

We  are  awaro  that  the  same  results  are  obtained  with  other  forms  of  apparatus, 
but  we  do  not  think  that  the  same  degree  of  accuracy  has  been  obtained.  We  have 
established  that  it  is  possible  to  remove  all  the  micro  organisms  in  the  atmosphere 
with  this  apparatus.  In  the  case  of  the  Hesae  apparatus,  we  think  there  is  a  certain 
risk  of  not  removing  all  the  micro-organisms;  and,  again,  with  Hueppe's  method, 
where  the  air  is  bubbled  through  warm  nutrient  gelatin,  we  think  that  objection  can 
be  taken  as  to  the  thoroughness  of  this  operation  compared  with  that  of  the 
atomizing  method  which  we  suggest. 
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THE   EXAMINATION   OF  WATER  FROM 

WELLS- 


SOME   TYPHOID-POLLUTED 


By  Sauitel  Rideal,  D.Sc,  F.I.C. 

{Bead  at  the  Meeting,  June  4.   1902.) 

In  December  last  year  I  received  two  samples  of  water  from  shallow  wells  for  partial 
analysis  as  to  whether  they  were  suitable  for  drinking  purposes.  The  chemical 
results  for  the  two  waters  were  as  follows  : 


Pahts  pkb  100,000. 

No.  S22. 

Total  solids       ..  29'36 

Chlorine  1-48 

Nitric  nitrogen 259 

Nitrous  nitrogen  ...         ...  Nil. 

Free  ammonia 00045 

Albuminoid  ammonia 0<X)7t') 


No.  228. 
75  92 

3-96 

2  54 
Trace. 

0  0028 

0-0132 


■  Having  analysed  a  considerable  number  of  waters  during  the  last  few  years 

from  the  shallow  wells  in  this  district,  I  have  been  able  to  fix  a  fairly  rigid  standard, 
from  which  I  did  not  hesitate  in  condemning  No.  223  as  badly  polluted  and  No.  222 
also  as  unsuitable  for  drinking  purposes,  mainly  on  account  of  its  high  nitric  nitrogen 
figure.  After  the  analyses,  I  received  notification  from  the  sauitary  inspector  to  the 
effect  that  both  the  waters  had  been  taken  where  there  was  a  case  of  typhoid  fever 
ft  in  the  house — No.  222  from  a  cistern  in  the  house  fed  from  a  well  in  the  grounds, 
P  depth  unknown ;  and  No.  223  from  a  garden  well-pump  about  20  feet  deep — and  a 
letter  from  the  medical  oilicer  remarking  on  the  somewhat  high  standard  which  I 
adopted  for  these  shallow  well  waters.  On  receiving  this  information,  although  both 
the  samples  had  been  collected  in  ordinary  stoppered  half  Winchester  quart  bottles 
not  previously  sterilized,  and  bad  stood  about  the  laboratory  some  days,  I  deter- 
mined to  proceed  with  a  bacteriological  examination  of  the  residuoe,  amounting  in 
each  case  to  about  200  c.c,  and  containing  the  sediment  from  the  whole  of  the 
sample. 
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From  the  residue  of  No.  223,  tbe  water  showing  the  worse  chemical  results,  no 
eoli  or  other  suspicioaR  organisms  were  obuiined,  and,  in  face,  the  bacteria  growing 
at  blood-heat  seemed  to  have  entirely  disappeared.  From  the  residue  of  No 
a  number  of  more  or  less  typical  cultures  of  Bacillus  coli  were  obtained,  and  ui 
organism  which,  from  its  growth  and  reaction  with  the  following  different  cultunl 
tests,  was  almost  certainly  Bacillus  typhosus  : 

Surface   colony  on   agar,  closely   resembling   typhosus ;    delicate,    light-brown 

colour,  finely  granulated,  and  no  centre. 
Gelatin   streak  culture ;    grew  somewhat   slowly  at   20°  C.  and    oo    signs  of 

liquefying  after  some  weeks'  incubation. 
Agar  streak  culture;   a  marked  growth  in  twenty  hours  at  37^0.,  resetabling 

typhosus. 
Culture  in  peptone  water  at  37^  C. ;  growth,  but  no  indol  reaction  could 

obtained  after  four  days'  incubation. 
Milk  culture  at  S?*^'  C. ;  not  ooaf^ulated  after  seven  days'  incubation. 
Agar  shake  culture  at  37'^  C. ;  no  gas  formation. 
Potato  at  3V  C. ;  no  visible  growth  after  twenty  hours. 
Proskauer  and  Capaldi's  media  ;  twenty  hours  at  37^  C. — 

"  No.  1."    No  production  of  acidity  or  apparent  growth  (resembling  typbosna ; 
coli  organisms  grow,  producing  marked  acidity). 

"  No.  2."     Growth,  but  no  acid  reaction. 

In  all  these  tests  it  will  be  seen  that,  with  the  solitary  exception  of  its  fall' 
to  produce  acidity  in  twenty  hours  in  Proskauer  and  C^apaldi's  No.  2  medium,  i 
conforms  to  the  typhoid  bacillus.  Examined  microscopically,  the  organism  w 
seen  as  very  motile  short  rods,  with  occasional  long  threads  bent  at  an  obtuse  an^i 
Stained  by  Van  Ermengem's  process,  tlagella  were  demonstrated,  but  they  were  a 
so  numerous  as  in  other  typhoid  cultures,  and  in  other  respects  the  organiem  w: 
proved  to  be  enfeebled  and  not  so  resistant  to  the  action  of  chemicals  aa  stoo 
cultures  of  Bacilli^  typhosus. 

A  report  of  this  was  sent  to  the  medical  oQicer.  who  very  kindly  forward 
some  of  the  typhoid  patients'  blood  for  Widal's  agglutination  test.     A  negative  w 
obtained  with  normal  blood  serum,  and  very  rapid  and  marked  clumping  with  the 
anti-typhoid  blood  serum  from  the  patient. 


i 


Dl8CU88t03(. 

The  PuEsiDENT  (Dr.  Voblckgk)  observed  that  the  main  ground  for  suspicion  la 
the  case  of  the  first  water  was  the  large  amount  of  nitrates  present.  It  would  bav« 
been  interesting  to  know  the  amount  of  oxidizable  matter  in  this  water,  and  whetheCj 
there  was  anything  in  the  appearance  of  the  sample  that  would  arouse  any  suspicic 
of  its  bad  quality.  Certainly  the  water  would  seem,  on  the  chemical  figures,  to  b< 
one  to  which  some  suspicion  might  attach.  Stilt,  the  strictly  chemical  data  available 
were  perhaps  scarcely  suflioient  to  decide  upon  alone.  If,  however,  associated  with^ 
the  amount  of  nitrates  present,  there  was  a  constderahte  amount  of  organic  niall 
or  if  there  was  anything  in  the  appearance  of  tbe  water  that  would  lead  ono  to  ihinl 


THE  ANALYST. 


247 


» 


that  it  was  not  altogether  right,  there  would  be  confirmation  of  the  suspicion.  The 
second  water,  presumably,  was  also  from  a  shallow  well,  and  quite  near  the  Qrst  one. 
Still,  the  great  variation  in  the  amount  of  total  solids  required  some  explanation.  It 
might  naturally  be  asked,  too,  whether,  as  in  the  case  of  the  first  water,  confirmatory 
indications  of  bad  quality  were  yielded  by  bacteriological  examination. 

Mr.  W.  H.  JoLLYMAN  inquired  whether  Bacillus  coli  bad  been  isolated  from  these 
waters,  as  well  as  the  supposed  typhoid  organism,  and  also  whether  any  experiments 
had  been  made  to  ascertain  if,  in  the  case  of  the  patient  referred  to,  the  blood  clumped 
the  B.  coli,  and  if  the  organism  in  question  was  dummied  by  normal  blood.  He 
thought  that  such  control  experiments  would  be  necessary  before  one  could  say  for 
certain  whether  or  not  the  organism  was  typhoid. 

Dr.  KiDEAL  said  that  he  had  experimented  with  normal  blood,  and  had  found 
that  the  organism  did  not  agglutinate  with  it.  He  had  not  tested  the  patient's  blood 
with  B.  colt,  because  he  was  certain  from  his  previous  examination  that  this  par- 
ticular organism  was  not  B»  coli.  All  the  tests  proved  that  it  was  not  B.  coli,  and 
pointed  to  its  being  typhoid,  and  he  regarded  the  agglutination  test  as  confirming 
what  might  be  called  the  negative  results  obtained  in  the  previous  work.  B.coli  had 
been  isolated  from,  and  was  present  to  a  considerable  extent  in,  sample  No.  222  ;  but 
in  the  case  of  sample  No.  223,  the  organisms  developing  at  blood-heai  had  apparently 
disappeared  during  the  time  the  sample  had  remained  standing.  In  the  unpolluted 
shallow  well-water  of  the  district  the  chlorine  was  always  much  lower  than  was  the 
case  in  these  Bamples,  as  was  also  the  nitric  nitrogen.  He  should  regard  1  port  in 
100,000  as  a  fair  normal  figure  for  the  chlorine,  and  less  than  0*6  part  for  the  nitric 
nitrogen.  He  was  unable  to  state  the  amount  of  oxygen  absorbed  by  oxidizable 
organic  matter  in  either  of  these  two  waters,  but  the  opinion  he  had  formed  without 
the  aid  of  that  factor  had  been  shown,  he  thought,  to  have  been  a  justifiable  one. 


ft 


ON   BELFIELD'S  TEST   FOB  BEEF-STEARINE   IN   LABD. 

B\  Otto  Hehnbk. 

Ui'ON  the  form  of  the  crystalline  deposit  obtained  from  an  ether  solution  of  lard  is 
based  the  only  method  extant  for  the  detection  of  beef-fat  in  lard.  Pure  lard,  as  a 
rule,  gives,  as  is  well-known,  crystals  which  are  flat,  with  chisel-shaped  ends,  some* 
times  single,  often  bunched  together,  and  radiating  from  a  centre,  while  in  presence 
of  beef'fat  the  crystals  form  exceedingly  tbin  needles,  curved,  united  in  the  form  of 
wheatsheaves  or  horsetails,  with  pointed  ends. 

It  has  been  shown  by  Mitchell  and  myself  (Analyst,  vol.  xxi.,  p.  328,  and 
Afntncan  Chem.  Soc,  Journal,  vol.  xix.,  1897)  that  the  "form  of  the  beef-crystals  is 
solely  due  to  a  larger  proportion  of  stearic  acid  than  can  be  obtained  from  pure  lard 
by  a  single  crystallizatioa,"  and  that  by  recrystalllzing  the  deposit  the  stearic  acid 
accumulates  to  such  an  extent,  even  in  deposits  from  pure  flare  lard  of  average 
composition,  that  the  crystals  become  indistinguishable  from  those  obtained  from 
beef -fat. 
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In  the  paper  referred  to  a  number  of  determinations  of  stearic  acid  in  lards  uJ 
other  fats  are  given,  showing  that  the  highest  percentage  of  stearic  acid  met  with 
by  OS  up  to  that  date  was  16.  It  was  to  be  expected  that  in  lards  with  a  higher 
proportion  of  stearic  acid  the  form  of  the  crystals  would  more  and  more  neariv 
approach  to  that  associated  with  beef-fat.  I  have  lately  melted  out  in  the  laboratory 
from  a  piece  of  pig's  ilare  some  lard  which  gave  an  iodine  absorption  of  only  45*6, 
and  containing,  as  the  average  of  two  satisfactorily  agi'eeing  determinations,  no  IsM 
than  '24-91  per  cent,  of  stearic  acid.  The  crystals  from  this  sample  are  indistinguiflh- 
able  from  those  of  lard  largely  admixed  with  beef-fat.  In  a  second  sample  of  flare- 
fat  I  found  20*75  per  cent,  of  stearic  acid ;  the  ether-deposit  from  this  sample  alto 
closely  resembled  that  of  boef-stitleuod  lard.  A  sample  of  mutton-fat  contained 
27 '4  per  cent  of  stearic  acid,  and  the  crystals  had  all  the  appearance  of  beef- 
stearine  crystals. 

As,  with  the  exception  of  the  figures  published  by  Mitchell  and  myself,  do 
as  to  the  percentage  of  stearic  acid  in  fats,  based  upon  direct  determination,  are 
available,  I  think  it  worth  while  to  place  the  above  numbers  on  record.  They  should 
make  analysts  very  cautions  in  placing  reliance  upon  the  form  of  the  ether-deposits. 
When  cotton-seed  or  other  vegetable  oil  can  be  traced,  and  the  iodine  absorption  U 
high,  the  **  beef-form  "  of  crystals  may  be  taken  to  afford  evidence  of  the  presence 
of  beef  or  mutton  fats.  In  the  absence  of  vegetable  oil  and  with  a  low  iodine  ■! 
absorption,  the  Belheld  test  can  at  most  afford  some  reason  for  suspicion,  bat  no 
trustworthy  evidence  of  adulteration. 
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FOODS   AND   DRUGS  ANALYSIS. 

The  Analysis  of  Dutch  Butter.  A.  Kickton.  {Zeit.fiir  Untcrsuch,  tUr 
und  GenutsmitUl,  1902,  v.,  458,  459.)— Attention  is  drawn  to  the  desirability 
applying  the  phytosterol  acetate  test  (Analyst,  xxvii..  p.  9-1}  to  Dutch  butters  wbi«b' 
give  a  low  Reiohert-Meisal  number,  and  with  which  the  colour  tests  for  cotton  aod 
sesame  oils  yield  negative  results,  before  giving  a  definite  opinion  as  to  the  presence 
of  margarine  in  the  butter.  W.  P.  B. 


The  Polarization  of  Fruits,  Jellies,  Jams,  and  Honey.  L.  H.  Zolmazt 
(Joum.  Amer.  Chew,  Soc,  x\iv.,  51o.)— From  his  experiments  ihe  author  cotiMW  lo 
the  conclusion  that  the  presence  of  hydrochloric  acid  increases  the  ht^vo-rotatioo  of 
an  invert  sugar  solution,  and  that  this  explains  why,  when  hydrochloric  ftdd  i« 
added  to  a  solution  of  sucrose  inverted  by  boiling  with  an  organic  acid,  saeK  ai 
occurs  in  jama  and  jellies,  a  slightly  higher  reading  is  always  obtained.  The  icereAM 
is  proportional  to  the  quantity  of  hydrochloric  acid  present,  and  to  the  Amount  ol 
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larization,  at  any  definite  temperature.    Introducing  the  correction  calculated  from 
[liis  results  into  the  Hotzfeld  formula,  bo  obtains 

°"  141-85 +  0056 -I 

^here  S  =  sucrose,  a  =  direct  raading)  6 -invert  reading,  T  =  temperature.  Tbe  modi- 
Qed  formula  corresponding  to  the  method  used  by  tbe  Association  of  Official 
Agricultural  Chemists  is 

a-fe_ 
141 79 +  00626 -5 

whilst,  to  CEilculate  a  small  amount  of  cane-sugar  in  the  presence  of  a  large  amount 
of  invert  sugar,  the  fonnula 

fl-[6-(0'062xfc)] 
141-79-5 
Bhould  be  used. 

The  presence  of  hydrochloric  acid  has  no  effect  on  the  polarization  of  solutions 
of  gluoosa  A.  G.  L. 


S 


Valuation  of  Flour  for  Bakers'   Use.     A.  Maurizio.     (Lattdv.  Jarhb.,  1901*, 

Lxxi..  179;  through  Ciuitn.  Zeit.  liep.^  1902,  lo5.)— The  author's  experiments  show 

ihat  no  opinion  as  to  the  suitability  of  a  flour  for  baking  can  be  based  upon  an 

xtraction  of  the  gluten,  followed  by  an  estimation  of  its   power  of  rising  when 

^tested  in  an  aleurometer,  bakiog  oven,  or  oil-bath.     In  general,  however,  the  volume 

E  the  bread  increases  as  the  volume  of  the  gluten.     The  quality  of  the  gluten  is  an 

mportant  factor;  but,  although  its  valuation,  according  to  the  usual  practical  methods, 

hrows  some  light  upon  the  quality  of  tbe  flour  for  baking,  the  desirable  qualities  of 

Jie  gluten  cannot  be  formulated  in  precise  language.     The  chemical  processes  of 

HRobino  and  Girard  are  useless.     Neither  the  amount  of  extractive  matter  recovered 

om  gluten  or  flour,  nor  the  specific  gravity  of  solutions  in  acetic  acid  and  alcoholic 

otash  indicates  the  value  of  a  sample  to  tbe  baker.     An  estimation  of  the  bulk  of 

e  bread  or  of  the  experimental  cakes  made  in  sheet-metal  vessels  with  maize  grits, 

ass  pearls,  etc.,  is  of  no  value  because  of  the  different  conditions  in  which  they  are 

obtained  and  of  their  irregular  shapes.     The  volume  of  tbe  fermented  dough  and  of 

the  finished  bread  do  not  depend  upon  the  absolute  quantity  of  carbon  dioxide 

liberated  by  the  yeast,  but  upon  the  power  of  the  dough  to  retain  more  or  less  gas 

Ibefore  it  sets.     Poor  flours  lose  gas  during  fermentation  ;  better  descriptions  hold  it 

ntil  they  are  placed  in  the  oven.     It  would  be  advantageous  if  the  loss  of  gas  before 

king  could  be  avoided  ;  but,  on  the  other  hand,  there  is  a  maximum  volume  for 

he  bread,  above  which  its  quality  suffers.     The  fermented  doughs  of  different  flours 

ow  differences  in  volume  ;  but  those  differences  are  smaller  than  such  as  are  given 

)y  different  sample  cakes  of  the  same  floor,  while  the  volumes  of  the  doughs  do  not 

dgree  with   the  volumes  of  the  finished  cakes.      Fermentation   tests,  accordingly, 

pannot  replace  l)aking  tests.      The   specific   gravity  of   tbe  bread   ie   an  excellent 

criterion  for  judging  of  the  value  of  a  flour  or  wheat  for  bakers'  use.     Products  of 


Wi  THE  AXALT6T. 

Un  Ui/itfHIUt  INftt  ^r  UumMn  Blood.  Z^inoMitfr  and  I^emoiiie.  iAead.  it 
MidtiKini'-,  Mm/ih  %%  <'.^/>;  Ann.  da  Chim.  anal.,  1902,  vii.,  ISo.t— Tbe  Aothon  htn 
lotiu4  ihiU  ilm  uiiisniHtf  aUw/iUtr  of  tb«  cert  obUtioed  by  iojeeting  rabbits  with  humio 
mirnih  iAt>Ai,V¥/t,  t/vH ,  p-  I'M;  ift  not  ho  at>«olute  a«  has  frequently  been  assertei 
Amntifiiit^^  Ut  iUtt  rHHulUt  of  titifir  <;x[M;riment8  the  sera  are  not  specific  when  a  too 
uitnniiuimU'ti  mAniUm  of  M/iod  wsrum  is  employed,  although  the  precipitate  is  more 
Ifrononutusti  tlmn  in  tlia  o«m»  of  the  blood  of  other  animals. 

To  Mvoid  thJM  Mninm  of  error  the  Umt  should  only  be  applied  to  dilate  solntioni. 
'I'huH,  for  luaoiphi,  h,  solution  of  normal  blood  serum  containing  1  part  in  1,000 
irivai'ltilfly  t^ivtiit  a  rti|itihl»  nsm\iUiU  with  the  corresponding  prepared  seram. 

C.  A.  M. 


*J'htt  lluterinhmUon  of  Alolns  In  Aloes.  E.  L6ger.  (Joum,  Pharm.  Chim., 
lltOU,  kv.,  h\\i  /}UU.)  I<'(ir  Uie  itiolation  of  barbaloin,  isobarbaloin,  and  other  aioins, 
thu  aiit  lull-  liiilliiii  ti{){)  ({raiitiuuH  of  the  alooH  with  a  mixture  of  1,800  o.c.  of  chloroform 
ami  filH)  0,0.  uf  inutliyl  alcohol  for  four  hours  under  a  reflux  condenser.  After 
ttilil'llll^.  ihu  Mtt|wi'iiataui  ll(|uid  wan  decanted  and  distilled,  and  the  residue  taken  np 
with  atmoUiltt  Kloohit),  front  which  oryHtalH  of  aloins  separated  in  three  to  four  days. 
My  thU  luuAHii  frinu  ti  to  d  {wr  oent.  of  harbaloin,  free  from  isobarbaloin,  va« 
(ihtMUtod  frotii  (*a|m  aUms,  and  about  the  Hsme  quantity  from  Barbadoes  aloea 
(HdHv^m  atodH  yiuhltid  about  10  |wr  ot^nt.  of  aloins,  consisting  of  approximately  equal 
|kio|KU'liouM  of  haibaUnu  and  isobarbaloiu.  From  Jafferabad  aloes  more  tbaa 
'JO  |HU'  ooiU.  of  aloius,  cwisisting  mainly  of  isobarbaloin,  were  isolated,  whilst 
HvtiHktviud  aUkm  gave  vutly  alK>ut  4  per  cent,  consisting  almost  exclusively  of  barbakiiB. 
with  a  uuuutt»  ^|uautity  of  isobarbaloiu.  Barbaloin  was  identified  by  the  characcer 
iitltviii  \^i  Us  uhUu^acviyl  derivative,  whioh  mehs  at  14t>-6"^  C.  (corr.).  and 
ijUMiUaiio  >v>lU«w  auhydtvus  civstals  only  ^lighelv  soluble  in  hot  alcohol,  bac 
hn^uMm  in  U«iiA%»iuv  Uobarbaloiu  wa:*  ideuttfied  by  Klunge's  reaction  (A^ajltst.  xxviL. 
1>KU,  AUvi  bv  its  bn^uiiuo  vWivativ^,  which  is  $li^hcly  soluble  in  cold  aicahoL  from 
which  It  orvsiatU.'.iM  iu  \cUow  tte«>dW.  Neither  of  chese  aloins  was  found  in  Xacal 
alvH^ct.  whtv^h.  howwer.  yi^id^sl  the  two  aualoi^^us  compouads — nataloin.  uid  ixs 
U*\\o^-  hoi»K»lv*^^uv.  h«>iuouataloiu.  C.  .L  ^ 


TOXICOLOGICAL  AfHALYSIS 

bbtuiaAii\>u  s>£  ArtMnt%«  in  IVxicoXogy.  O.  Tod^aehiai.  So*V.  cntm. 
LAV.  \it..  iv*  iO:v*;.tKO  V.  Wrt.  .^'.'..  A.",.  IKZ,  Ul.  — b'rom  expenmenBa  on  Imo. 
ii^k  \\n;v-^i  !i.i:s^^ii  A'.tivMu^s  o;  jusou.c  :r!ov.de  had  ouva  iddtid,  uie  anchor  iinds-  ^oak 
v«au(rui  \  i*&vs.v<i:^  :oi  '4h\>  Jt^tt^iuntiat^ou  o£  ar^wuic.  ^veu  when  she  upaprarciniiiita 
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krsenic  in  the  form  of  a  mirror,  the  other  two-thirds  being  lost.  This  loss  is  due  to 
tthe  fact  that  the  carboDaceoas  residue  retains  much  of  the  arsenic  in  a  form  insoluble 

in  water;  while  if  the  said  residue  is  warmed,  partial  reduction  of  the  arsenic  acid 
arseniouB  acid  occurs,  and  the  latter  volatihzes.  When  Gautier's  solution  is 
[[treated  with  sulphuretted  hydrogen  all  the  arsenic  iR  not  precipitated,  probably 
^because  destruction  of  the  organic  matter  is  incomplete.     Selmi's  process  is  better, 

bs  only  one-half  the  arsenic  is  lost.  F.  H.  L. 


Selmi's   Process  for   the   Determinatioa   of  Arsenic   in   Toxicology.      G. 

Giudice.  (Gazz.  chim.  lUiL,  1902,  xxxii.  [1],  164  ;  through  cVtem.  Zeit.  Hep.,  1002, 
141.) — lu  using  this  process,  if  the  apparatus  is  put  together  with  rubber  corks  or 
tubes  containing  antimony  sulphide,  considerable  quantities  of  antimony  accompany 
the  arsenic  in  the  cold  receiver,  even  if  the  temperature  of  the  oilbath  in  which  the 
retort  and  first  receiver  are  placed  does  not  exceed  130 '  C,  so  that  the  mirror  may 
■consist  in  large  part  of  antimony  instead  of  arsenic.  If  the  material  under  examina- 
tion  contains  antimony  compounds,  antimony  will  contaminate  the  arsenic  if  the 
temperature  is  allowed  to  reach  130-  C,  but  will  not  enter  the  cold  receiver  provided 
the  oil-bath  is  kept  below  115°  C.     Mercury  and  tin  salts  do  not  affect  the  working 

■  of  Selmi's  process,  as  they  are  not  driven  over  even  at  a  temperature  of  130^. 

■  F.  H.  L. 

k 
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On  Herzig  and  Meyer's  Method  of  determining  Methyl.  M.  Busch. 
(Berichic,  11*02,  xxxv.,  1500-1607.) — The  modification  of  Zeisel's  method  devised  by 
Her/.ig  and  Meyer  affords  a  means  of  determining  the  methyl  in  combination  with 
nitrogen,  as  well  as  of  that  combined  with  oxygen,  and  of  distinguishing  between  the 
two  in  certain  cases.  Thus,  whilst  the  methoxyl  group  is  hydrolyzed  by  being  boiled 
with  hydriodic  acid,  a  much  higher  temperature  (200^  to  300*^  C.)  is  as  a  rule 
required  lo  dissociate  the  methyl  group  from  the  nitrogen.  In  some  cases,  however, 
e.g.,  l-phenyl-4-methylanilino-urazole.  the  methyl  is  liberated  from  the  nitrogen  by 

I  the  boiling  acid,  and  the  author  therefore  concludes  that  when  the  test  gives  a 
Degative  result  the  absence  of  methoxyl  can  be  regarded  as  proved,  but  that  a 
positive  result  cannot  be  accepted  as  conclusive  of  methylimin  without  further 
evidence.  C.  A.  M. 


I 


Separation  of  Cholesterin  and  Fhytosterin  ft'om  Mixtures  of  Fatty  and 
Mineral  Oils.  J.  Marousson.  {Mitth.  KonigL  Techn,  Versuchsamt.,  Berlin,  1901, 
xix.,  259  ;  through  Chem.  2eit.  Hep.,  1902,  154.) — The  author  has  already  described 
(Analyst,  1901,  xxvi.,  302)  two  processes  for  the  above  purpose.  The  following 
method  is  specially  suitable  for  such  mixtures  as  contain  very  viscid  mineral  oils. 
It  does  not  yield  quantitative  results,  but  if  100  grammes  of  the  sample  are  taken 
it  enables  the  vegetable  or  animal  oil  to  be  identihed  in  presence  of  a  mineral  oil, 
The  oil  is  saponified  with  alcoholic  potash,  the  solution  is  diluted  with  an  eqaal 
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volume  of  wafcer,  and  the  mixture  is  shaken  out  several  timeB  with  petroleum  &pini, 
till  the  miueral  oil  is  extracted.     The  alcohol  is  driven  off  fronx  the  residual  lif[i 
which  is  then  agitated  repeatedly  with  ethyl  ether  to  dissolve  the  cbolesterin  %iii 
pbytosterin.      On    distilling   away  the  ether  and  recrysiaUising  from   alcohol 
cholesterols  of  the  fate  may  be  recovered  pure  in  the  usual  manner. 

F.  U.L 


Tho  Quantitative  Estimation  of  Colophony  in  Fat4),  Oils,  Soaps,  Cei 
Paraffin,  etc.     Holde  and   Marcusson.     (Mittheil.  aus  tUn  KonvjL  tcchn.  Vcrin^ 
$an$talt.t  1902,40-49.) — As  the  amount  of  resin  in  soaps  and  oils  cannot  be  aceui 
estimated  by  either  Twitcbell's  or  Gladding's  processes,  the  authors  recommend 
method  which  is  a  combination  of  these  two  processes.     The  results  of  test  expcss- 
ments,  given  in  the  original  paper,  show  that  very  accurate  results  can  be  obtainai 
this  way     The  method  is  as  follows  : 

(a)  In  Fats  and  Soaps  containing  no  Unsaponifiahle  Matter. — About  5  graisffli 
of   the   sample  (correspondingly  more   in    the  case  of    soap  containing  water) 
weighed  out  and  boiled  with  50  c.c.  of  alcoholic  potash  for  half  an  hour  nnder 
reflux  condenser.     The  alcoholic  solution  is  then  evaporated,  the  residue  dissolved  to 
water  and  decomposed  with  hydrochloric  acid.     Soaps  containing  no  free  fat  may  be 
directly  dissolved  in  water  and  decomposed  with  acid.     The  separated  fatty  acids  are 
removed  by  shaking  with  ether;  the  aqueous  acid  solution  is  neutralized,  evaporated 
to  about  25  c.c,  re-acidified  and  shaken  out  with  ether.     After  distiliing  off  the  other 
from  the  united  ethereal  extracts,  the  residue  of  fatty  acids  ia  dissolved  in  50  cc 
absolute  alcohol,  and  the  acids  converted  into  esters  by  passing  a  moderately  rapk 
current  of  dry  hydrochloric  acid  gas  through  the  solution  cooled  by  ice-water  to 
temperature  not  above  lO^-*  C.     When  the  operation  is  complete  (it  usually  takes 
to  two  hours)  the  flask  and  its  contents  are  allowed  to  stand  for  half  an  hour  at 
ordinary  temperature.     Tho  oonteuts  are  then  washed  into  a  large  Erlenmeyer 
wiih  five  times  their  volume  of  water,  and  boiled  nnder  a  reflux  condenser  for 
an  hour.    The  cooled  solution  is  now  shaken  out  with  100  c.c.  of  ether  in  a  separatii 
funnel,  and  then  with   several   successive  quantities  of  50  c.c.  of  ether  until  tl 
extracts  are  colourless.     The  aquecua  liquid  is  neutraUzed,  evaporated  to  50  ci 
acidified,  and  repeatedly  extracted  with  small  quantities  (25  ac.)  of  ether.     In  tl 
way  the  water-soluble  constituents  of  the  colophony  are  obtained.     After  mixing 
ethereal    solutions    they   are   shaken   out   with   about   50  c.o.   of   potash   solni 
(10  grammes  of  caustic  potash,  10  grammes  of  alcohol,  and  100  c.c.  of  water), 
brown  layer  separates  out  between  the  ether  and  the  alkaline  solution,  and  is  drai 
off  with  the  latter     It  contains  a  considerable  portion  of  the  resin-soap,  which 
only  slightly  soluble  in  the  potash  solution.     The  ether  is  then  well  washed  wil 
water  to  remove  soluble  retain -soaps,  again  with  two  successive  quantities  ^10  c.c 
of  the  potash  solution,  and  finally  with  water  until  the  washings  are  oolourlef 
In  the  presence  of  fish-oil  acids  or  much  colophony  the  washing  with  water  must 
very  thorough.     To   remove  any  fatty  esters  which  may  have  been  raechanicall 
carried  into  the  alkaline  aqueous  liquors,  the  latter  are  shaken  with  50  e.c.  of  ether. 
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fter  separatiag  the  ether  il  is  extracted  with  H  o.c.  of  the  potash  solutiou^  and  the 
bqueous  alkaline  ex&mot  added  to  the  main  bulk  of  the  same.  This  is  now  acidified 
d  shaken  out  with  successive  quantities  (50  c.c. )  of  ether  until  completely  extracted. 
The  acid  solution  is  neutralized,  evaporated  to  a  small  bulk,  re-acidified,  and  again 

haken  out  with  ether.  The  total  ether  extracts  are  washed  with  ^0  c.c  of  water, 
d  the  ether  is  distilled  off.     Tbe  residue  of   resin-acids  so  obtained — still  con- 

aminated  with  unchanged  fatty  acids — is  placed  ia  a  tared  glass  basin  and  evaporated 
mth  several  small  successive  additions  of  absolute  alcohol  to  remove  the  last  traces 

f  water,  and  weighed.  The  fatty  acids  still  remaining  in  the  resin-acids  are  removed 
by  the  employment  of  Ciladding's  process.  To  this  end  from  0*4  to  0*6  gramme  of  the 
above  obtained  resin-acids  are  placed  in  a  100  c.c.  stoppered  and  graduated  cylinder, 
and  dissolved  in  20  c.c.  of  95  per  cent,  alcohol.  If  only  a  small  amount  of  resin- 
acid  is  obtained,  the  following  proportions  of  the  ether-alcohol  mixture  must  be 
correspondingly  altered,  whilst,  in  the  case  of  a  large  yield  of  acids,  it  is  advisable 
to  dissolve  the  whole  in  so  much  95  per  cent,  alcohol  that   20  c.c.  of  the  solution 

ball  contain  05  gramme  of  resiu-acid.     A  drop  or  two  of  phenolphtbalein  solution 

TO  added  to  the  alcoholic  solution  in  the  cylinder,  and  then  concentrated  caustic 
soda  solution  (1  of  NaOH  to  2  of  water),  until  the  reaction  is  juat  alkaline.  The 
loosely  stoppered  cylinder  and  its  contents  are  heated  for  a  short  time  in  the  water- 
bath,  then  cooled,  ether  is  added  up  to  the  100  c.c.  mark,  and  mixed.  One  gramme 
of  dry  powdered  silver  nitrate  is  now  added,  and  the  contents  of'  the  cylinder  are 
£hakeD  for  tifteen  to  twenty  minutes  lo  convert  the  resin-acids  into  silver  salts.  When 
the  insoluble  silver  salts  have  completely  separated  and  settled  (after  standing  over- 
night if  necessary),  70  c.c.  of  the  solution  are  pipetted  into  a  second  KX)  c.c.  cylinder 
and  shaken  with  !^0  c.c.  of  dilute  hydrochloric  acid  (1 : 2).  The  ether  layer  is  drawn 
off,  and  the  aqueous  portion  twice  shaken  out  with  20  o.o.  of  ether.  The  united 
«Cher  extracts  are  washed  with  20  c.c.  of  water,  filtered  into  a  small  flask,  and  the 
ether  is  distilled  ofil  The  residue,  amounting  to  about  10  o.o.,  is  transferred  to  a 
weighed  dish,  evaporated,  dried  for  a  sbort  time  at  110°  to  115"  C,  and  weighed. 
The  weight  of  the  resin-acids  so  found  is  calculated  back  into  the  first  weight  (impure 
acids)  obtained,  and  then  on  the  original  subatance  taken.     The  percentage  found  is 

corrected  by  the  subtraction  of  0*4  per  cent.,  this  allowance  being  made  for  a  small 
amount  of  fatty  acid  which  is  always  present.  As  colophony  contains  an  average  of 
8  percent,  of  unsaponifiable  matter,  a  second  correction  is  therefore  necessary,  the 

true  percentage  of  colophony  in  the  substance  under  examination  being  found  by  the 
following  equation,  in  which  the  two  corrections  are  combined  :  ^ 

TAA  (pereentace  of  resin  acids  found  -  0*4)  ,      ,     , 

lOU ''^  °  — ^^ « percentage  of  colophony. 

Should  more  than  20  per  cent,  of  colophony  be  present,  it  is  better  to  directly 
estimate  the  unsaponifiable  matter.  The  latter  is  contained  in  the  ethereal  solution 
of  the  fatty  esters  after  the  resin  acids  have  been  removed.  After  saponifying  the 
esters  by  the  addition  of  25  c.c.  of  N.  alcoholic  potash,  the  solution  is  diluted  with 
150  c.c.  of  water  aud  shaken  out  twice  with  150  c.c.  of  ether.  The  main  bulk  of  the 
ether  is  distilled  off,  and  the  remainder  allowed  to  be  evaporated  at  the  ordinary 
temperature.     (By  warming,  volatile  substances  are  lost.)     An  oily  residue  remains, 
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which  ie  freed  from  traces  of  aoap  by  treating  it  with  a  little  alcobolio  potaah,  &U)vl{ 
evaporating  oS  the  alcohoU  and  extracting  this  residue  with  petroleum  epirik. 

{h)  In  Fats  and  Soaps  conttiinitt/f  UnsapQuifiable  Maticr. — A  sufficient  qoant 
of  the  sample  is  weighed  out  to  yield  about  5  grammes  of  fatty  acids  :  benzene  (i 
from  thiopbene)  is  added,  and  the  sample  is  saponiijed.     The  unsaponifiod  matter 
separated  from  the  soap  solution  in  the  usual  way,  and  the  resin  and  fatty  acids  lo^ 
the  latter  estimated  by  the  process  given  above.      An   accurate  estimation  of  the 
unsaponitiable  substances  iu  this  case  is  not  possible,  but  they  may  be  approximate] 
calculated  by  assuming  that  the  colophony  found  to  be  present  itself  contains  on 
average  8  per  cent,  of  these  subetauces. 

(c)  Estivuiiion  of  Culophontf  hi  Ccresm  and  Paraffin, — The  resin  is  removed  trot 
the  sample  by  thorough  extraction  with  boiling  70  per  cent,  alcohol.  The  anil 
alcoholic  extracts  are  filtered  when  quite  cold,  and  the  alcohol  is  distilled  ofif  froi 
the  clear  filtrate.  The  residue  is  dried  at  110^  to  115"  C,  and  weighed.  Shoul 
fatty  acids  also  be  present,  the  residue,  obtained  after  the  distillation  of  the  alcob( 
must  be  treated  according  to  the  method  described  under  [a).  W,  P-  S. 


Xjarob  Turpontino  and  Vanioe  Turpentine.  I*,  E.  Aud^B.  (Chem,  Btv, 
Fell'  M.  Barz-  hui  ,  1903,  ix.,  V26-\'2H.)~~Latch  Turpeiitine,  obtamed  from  the  tnwA 
of  the  larch-tree,  was  formerly  known  also  as  Venice  turpentine  from  the  fact  thai 
Venice  was  the  chief  emporium  for  it ;  but  this  is  no  longer  the  case,  and  the  name 
"  Venice  torpentine  "  is  now  applied  to  artilicial  mixtures  of  rosin,  rosin  oil  and 
turpentine  used  in  the  manufacture  of  seaUng-wax  and  varnish.  Larch  turpentine 
has  a  pleasant  odour,  a  bitter  taste,  and  a  yellow  or  brown  colour.  It  is  r«adil] 
soluble  in  alcohol,  ether,  acetic  acid,  and  acetone,  and  partially  soluble  in  carl 
bisulphide.  It  consists  of  a  dextro-rotatory  rosin  and  a  lajvo-rotatory  volatile  oi 
According  to  Dieterich,  it  gives  the  following  values:  Acid  value,  C6*92  to  titi't*6j 
ether  value,  4627  to  64-94  ;  saponification  value,  114*5  to  ia7'71 ;  acetyl  acid  valt 
69-87  to  T2l^;  and  acetyl  saponification  value,  l7b-95  to  190-86.  The  followit 
results  were  obtained  by  Beckurts  and  Bruche  in  the  examination  of  seven  samples:; 
Specific  gravity,  1060  to  I-IUO;  acid  value,  76  to  101  ;  ether  value,  0  to  *» ;  an< 
saponification  value,  81  to  101. 

Venice  Tut'pentine. ^In  addition  to  the  artificial  product,  there  is  also  a  coi 
mercial  French  product,  **  Unibentintie  de  VenUe,''  which  is  a  superior  rariety 
balsam  obtaiued  from  shore  pines.     An  artificial  product  examined  by  Dieterich  hi 
the  following  characteristics  :  Acid  value,  98*79 ;  ether  value,  0*88  ;  aud  saponifici 
tion  value,  97*66.     In  order  to  distinguish  between  larch  turpentine  and  an  artifiuii 
mixture,  the  conclusions  drawn  from  the  odour,  infiammability,  solubility  in  alcobi 
(90  per  cent.},  and  analytical  values  may  be  confirmed  by  Hirschsohn's  ammoni 
test.     Ordinary  turpentine,  on   treatment  with  five  times  its  volume  of  ammonia 
solution  (speciUo  gravity,  0*96),  gradually  yields  a  milky  emulsion,  whilst  in  ibo 
case  of  larch  turpentine  the  liquid  remains  clear.     When  the  lower  layer  of  laroh 
turpentine  is  stirred  it  is  gradually  transformed  into  a  semi-soUd,  opaque  Bubctaoce, 
whilst  the  supernatant  hquid  becomes  slightly  turbid.    Ordinary  torpeatino, 
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«yer,  is  immediately  disti'ibubed,  and  the  milky  emulsion  rapidly  solidifies  to  a 
gelatinous  mass.  Id  the  case  of  a  mixture  of  the  two  in  equal  parts,  the  substance 
IB  distributed  throughoat  the  ammonia,  and  a  solid  mass,  which  clears  on  heating, 
is  obtained  in  about  five  minutes.  When  the  mixture  only  contains  about  "20  per 
cent,  of  ordinary  turpentine  the  milky  emulsion  becomes  clear  on  heating  the  tube  in 
boiling  water,  but  no  solidilication  occurs.  Comparative  tests  with  genuine  larch 
turpentine  may  serve  to  detect  smaller  quantities.  When  1  part  of  the  sample  is 
shaken  with  30  parts  of  80  per  cent,  alcohol  a  clear  and  permanent  solution  is 
obtained  with  larch  turpentine,  whilst  in  the  case  of  ordinary  turpentine  about  half 
of  the  substance  soon  separates  out.  C.  A,   M. 


The  TJae  of  Iodine  Blonoohloride  in  the  Determination  of  the  Iodine 
Absorption  of  Oils.  J.  J.  A.  Wijs.  {Ze-it.  filr  Uniersnck.  der  Nahr.  and  Oenuss- 
mitUl,  1902,  v.,  497-504.) — As  regards  the  keeping  qualities  of  the  solution  of  iodine 
moDochloride  in  glacial  acetic  acid,  it  is  stated  that  the  solution  decreases  iu  strength 
only  to  a  very  slight  extent  when  carefully  prepared.  The  presence  of  iodine 
trichloride  causes  a  loss  of  strength,  as  does  also  the  use  of  acetic  acid  containing 
water  and  reducing  substances.  In  the  same  way  ordinary  Htibl's  solution  was 
found  to  diminish  in  strength  according  to  the  quality  of  the  alcohol  used  in  its 
preparation.  The  iodine  values  obtained  by  the  employment  of  iodine  monochloride 
agree  with  the  theoretical  numbers  in  the  case  of  unsaturated  fatty  acids  having  only 
one  double  linking.  In  usio}^  Hiibl's  solution  various  precautions  must  be  takeu  in 
order  that  the  results  may  agree  with  those  obtained  by  the  iodine  monochloride 
process  (see  An.^lyst,  x\iv..  p.  259).  W.  P.  S. 


The  Alkalinity  of  Crude  Sugar.  Lauterbach.  (D,  Zuckennd.,  1902.  xxvii., 
653  and  780 ;  through  CJiem.  Zeit,  Bep.,  1902,  154.) — When  crude  sugar  is  stored 
for  any  length  of  time,  bicarbonates  are  formed  in  it,  while  the  water  it  contains 
becomes  saturated  with  carbon  dioxide.  It  is  therefore  necessary  before  titrating  a 
sample  for  alkalinity  with  phenolphthalein  to  boil  the  liquid  thoroughly.  If  this  is 
done  the  results  are  perfectly  accurate,  and  Herberger's  objections  (this  volume, 
p.  196)  to  the  use  of  that  indicator  are  without  point.  F.  H.  L. 


Identiflcation  of  Sugars.  E.  Votocek.  {Ch-em.  Listij,  1902,  xxvi.,  122; 
through  Chem.  Zeit.  AV/j.,  1902,  141.) — The  author  finds  that  it  is  as  easy  to  teat  for 
pentoses  in  any  suitable  bydraxoue  by  distillation  with  12  per  cent,  hydrochloric 
acid  as  in  any  other  compound,  the  test  being  rendered  additionally  delicate  by  col- 
lecting a  distillate  of  IHO  c.c,  and  then  redistilling  it  with  sodium  chloride,  a  method 
which  enables,  for  example,  OOf'i  gramme  of  the  methylphenylhydra/.one  of  methyl- 
pentose  to  be  recognised.  Tested  with  phloroglucmol,  Q-HH  gramme  of  the  beuzyl- 
pheaytbydra^one  of  arabinose  gives  a  large  greenish-black  precipitate,  0*2  gramme  of 
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the  corresponding  compound  of  xylose  behaving  identically.  0-3  gramme  of  tic 
same  hydrazone  of  galactose  yields  no  precipitate  with  phlorogluciDol,  while  ihcBe 
of  rhamnose  and  rhodeose  from  jalapin  or  convolvulin  give  cinnabar-eolouni 
precipitates.  In  presence  of  furol,  methylfurol  may  be  discovered  by  mdaiu  dl, 
resoroinol,  as  the  gray  furol  resorcide  does  not  mask  the  carmine  colour  of  m( 
furol  resorcide.  F.  H.  L 


A  New  Method  for  the  Determination  of  Cellulose.     S.  Zeisel  and  H 

Strittar.     {Derichte,  1902,  xxxv..  1252-1255.)— The  authors*  method  is   based  a 
the  fact  that  cellulose  in  the  narrower  sense  (dextro-cellulose)  is  not  converted 
any  large  extent  into  products  soluble  in  dilute  ammonium  hydroxide,  when  oxidi;«d 
by  potassium  permanganate  in  the  presence  of  nitric  acid,  whereas  the  non-eel lolosifi 
constituents  of  wood  readily  yield  oxidation  products,  part  of  which  are  soluble  ta 
water,  whilst  part  can  be  extracted  with  2*5  per  cent,  ammonium  solution. 

From  1  to  1'6  gramme  of  the  finely  divided  material  is  stirred  with  dilute  mlr^: 
aoidi  and  a  3  per  cent,  solution  of  potassium  permanganate  introduced,  1  c.c.  &t  » 
time,  until  the  red  colour  of  the  liquid  is  plainly  perceptible  after  thirty  miouteM. 
the  oxidation  taking  about  two  hours  in  all.  The  excess  of  permanganate  and  tbe 
precipitated  manganese  dioxide  are  then  destroyed  by  the  addition  of  sulphur  dioxide 
or  sodium  bisulphite,  and  the  liquid  filtered.  The  residue  is  washed  with  wat«f. 
then  treated  for  forty-five  minutes  with  a  2*5  per  cent,  solution  of  ammonia  at  60*  C, 
and  again  washed  successively  with  hot  water,  alcohol,  and  ether. 

In  this  way  oak  raspings  were  found  to  contain  37*2  per  cent,  of  cellulose.     Tb« 
results  were  concordant,  but  were  much  lower  than  those  obtained  by  SchulKe'a^ 
chlorate  process,  although  showing  a  satisfactory  agreement  with  those  given  by  thalH 
tedious  process  of  Schulze  and  Henneberg,  in  which  the  wood  is  extracted  wi(h 
water  and  alcohol,  and  oxidized  for  days  with  a  solution  of  potassium  chlorate  is 
nitric  acid. 

About  30  per  cent,  of  the  cellulose  is  converted  into  oxycclluloso  by  oxidation 
with  permanganate,  but  the  slight  error  thus  introduced  can  be  corrected  by  extrmot 
ing  the  residual  cellulose  with  a  boiling  10  per  cent,  solution  of  sodium  hydros: 
in  which  the  oxycellulose  dissolves.  The  amount  of  soluble  compounds  formed  froa 
the  cellulose  in  the  oxidation  does  not  exceed  4  per  cent.  Heuji-celluloses  are  ooai- 
pletely  converted  into  soluble  oxidation  products.  C.  A.  M. 


Detection  of  Pentoses  in  Urine  in  the  Presence  of  Glyoxironio  Acids, 
K  von  Alfthan.  {Arch.  ExperivutU.  Pathol.,  1902,  xlvii.,  417  ;  through  ChrmA 
Zeit.  TicjKt  1902,  151.) — On  treatment  with  benzoyl  chloride  and  sodium  hydroxide; 
both  pentoses  and  glycuronic  acids  are  converted  into  benzoyl  esters.  When  tbeM 
are  saponified  with  sodium  ethoxide  the  glycuronic  acids  separate  out,  the  pentotei 
remaining  in  solution.  If,  then,  the  filtrate  yields  the  phlorogluoinol  or  oroinol  teat, 
pentoses  must  be  present  in  the  urine.  F.  11. 
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A  Reagent  for  AJbumin  ia  Urine.  Pollaooi.  (Criorn.  di  farm,  di  TriesUy 
.901,  235 ;  Ann,  de  Chim.  anal.j  1902,  vii.,  195.) — The  reagent  oonaists  of  1  gramme 
■of  tartaric  acid,  0  grammea  of  powdered  mercuric  chloride,  and  10  grammeH  of  pure 
'sodium  chloride  dissolved  in  100  c.c.  of  water,  and  mixed  with  6  ex.  of  formalin. 

Two  CO.  of  this  reagent  are  placed  in  a  test-tube,  and  3  to  4  c.c.  of  the  urine 
under  examination  oarefuUy  poured  down  the  side  of  the  tube  so  as  to  avoid  mixing 
the  liquids.  In  the  case  of  pathological  urine,  a  white  zone  is  immediately  produced 
at  the  junction  of  the  liquids,  whilst  normal  urine  does  not  give  any  reaction  until 
after  a  lapse  of  ten  to  fifteen  minutes. 

The  limit  of  sensitiveness  of  the  reaction  is  1  in  370,000.  C.  A.  M. 


Valuation  of  Rubber  Goods.  O.  Mayer.  {Chcni.  Zeit,  1902,  xxvi.,  481.)— In 
this  article  the  author  points  out  that  there  ia  no  method  which  can  be  considered 
universally  applicable  to  the  examination  of  indiarubber  goods.  Heintz  has  not 
submitted  suflicient  evidence  to  prove  that  the  substance  left  after  the  various  foreign 
ingredients  have  been  removed  by  appropriate  solvents  agrees  with  the  formula 
(C,„H,^)„  ;  indeed,  in  view  of  the  way  in  which  caoutchouc  may  be  decomposed 
during  its  incorporation  with  "substitutes,"  etc.,  and  of  its  liability  to  change  during 
the  extraction  of  those  substitutes,  such  a  method  of  ultimate  analysis  as  is  recom- 
mended by  Heiutz  (this  volume,  p.  200)  is  not  likely  to  yield  trustworthy  results. 
Rven  the  Henriques  process  cannot  be  regarded  as  a  routine  method,  for  it  needs 
modification  to  suit  different  grades  of  material ;  and  there  are,  in  fact,  on  the 
market  now  certain  descriptions  of  rubber  wares  which  are  not  amenable  to  the 
Henriques  treatment  without  considerable  alteration  in  the  usual  procedure.  Mayer 
considers  it  unfortunate  that  manufacturers  have  been  led  to  believe  that  reliable 

> methods  of  valuation  have  already  been  elaborated.  F.  U.  L. 

H  A  Reaction  difttinguisbing  between  a.  and  /i-Naphthols.  A.  Jorissen.  {Ann, 
de  Chim.  aital.,  1902,  yii.,  217-219.)— A  pinch  of  the  naphthol  ia  treated  with  about 
2  c.c.  of  an  aqueous  solution  of  iodine  and  potassium  iodide,  and  the  liquid  shaken 
with  an  excess  of  an  aqueous  solution  of  sodium  hydroxida     A  clear,  colourless 

^ liquid  ia  obtained  with  /i-naphthol,  whilst  in  the  case  of  a-naphthol  there  is  turbidity 
and  an  intense  violet  coloration.  When  mixtures  of  the  two  naphthols  are  thus 
tested  the  liquid  assumes  a  more  or  less  pronounced  violet  colour.  C.  A.  M. 

The  Volumetric  Determination  of  Thymol.     E.  Zdarek.     (ZeiL  anal.  Chem., 
1902.  xh.,  ii27-y31.)— This  ia  au  application  of  Koppeschaar'a  method  of  determining 
I       phenol,  the  thymol  being  precipitated  by  bromine,  and  the  excess  of  the  latter  titrated 
■   with  sodium  thiosulphate  after  the  addition  of  potassium  iodide  and  starch  solution. 
™  The  solutions  employed  by  the  author  are  the  same  as  those  of  Koppeschaar,  with. 
the  exception  of  the  bromine  solution,  which  is  of  twice  the  strength.     They  are  i 
follows :  (1)  Ao  aqueous  solution  of  sodium  thiosulphate  (9*76  grammes  per  litre) » 
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corresponding  to  a  solution  of  iodine  oontaining  5  grammes  per  litre ;  (2)  an  mqt 
BolutioD  of  potassium   iodide   containing  12a   grammes  per  litre;   (3)   an  aqoecak 
solution  containing  in  a  litre  3*571  grammes  of  dry  sodium   bromate   and  li'lT* 
grammes  of  dry  sodium  bromide.    On  mixing  2o  c.o.  of  this  solution  with  lO&ccll 
the  iodide  solution  (2)  and  5  c.c.  of  concentrated  hydrochloric  acid,  the  libefafaJj 
iodine  is  equivalent  to  90  c.c.  of  the  sodium  thiosulphate  solution  (1). 

In  making  a  determination,  the  dry  thymol  is  weighed  into  a  ilask  provided  willll 
a  stopper,  and  for  each  01  gramme  20  c.c.  of  the  bromide  solution  {S),  and  4  c^  dj 
concentrated  hydrochloric  acid  are  added.  The  flask  is  well  shaken  for  about  fii 
minutes,  after  which  10  c.c.  of  the  potassium  iodide  solution  and  a  little  si 
solution  or  paste  are  introduced,  and  the  contents  immediately  titrated  vrith  the 
thiosulphate.  According  to  the  results  of  the  author's  analyses,  1  molecule  of  broroa- 
thymol  contains  4  atoms  of  bromine.  In  ten  test  determinations  thus  made. 
amounts  of  thymol  found  varied  from  D8'6  to  100-2  per  cent,  of  the  theoreiit 
quantity.  The  bromine  compound  gradually  loses  bromine  when  kept  in  a  desio< 
over  sulphuric  acid,  until  finally  a  stable  compound  corresponding  to  dibi 
thymol  is  left.  On  treating  thymol  with  a  large  excess  of  bromine  an  oily  oompoai 
was  formed,  which,  when  kept  for  some  days  in  a  sealed  glass  tube,  yielded  a  dej 
of  nearly  colourless  crystalline  needles,  melting  at  71^  C.,and  having  the  cotnpositioi 
of  a  thymol  containing  5  atoms  of  bromine. 

The  author  has  used  this  method  to  determine  the  solubility  of  thymol,  and  hu\ 
found  that  1  gramme  dissolves  in  1176-4  c.c.  of  water  at  19-4-  C.     At  16^  to  20  C»| 
1  part  of  thymol  is  soluble  in  0'24  to  0'2d  part  by  weight  of  strong  alcohol  (90  U 
91-2  per  cent,  by  volume),  in  0*22  to  0-26  part  of  ether,  and  in  0-67  to  07  part 
chloroform.  C.  A.  U. 

Colour  Beaotion  for  Thiophen.  H.  Kreis.  {Chem.  Zeit,  1902,  xxvi.»  538.) 
If  a  very  weak  solution  of  tballine  base  (tetrabydro-/'-oxyquinoline  methyl  ester)  io 
petroleum  spirit  is  shaken  with  a  liquid  containing  thiophen  and  with  some  I'i  niuie 
acid,  a  distinct,  but  transient,  violet  colour  is  produced,  which  gradually  beeome* 
reddish,  and  finally  yellow.  Addition  of  water  destroys  the  colour,  so  that  weaker 
nitric  acid  must  not  be  employed  ;  stronger  acid  is  also  to  be  avoided.  The  test  cau 
be  used  to  show  either  thiophen  or  thalline  in  very  minute  quantities.  It  is  very 
convenient  for  the  detection  of  thiophen  in  benzene,  and  it  8er\'e8  equally  for  the 
recognition  of  methylthiophen  in  toluene.  Other  alkaloids  shaken  with  bemene 
containing  thiophen  and  nitric  acid  do  not  yield  noteworthy  colour  reactions- 
Bellier's  teat  for  sesame  oil  (Analyst,  1900,  xxv.,  50),  which  is  somewhat  similar, 
does  not,  however,  depend  on  the  presence  of  thiophen.  F-  H.  L. 


The  Volumetric  Betermination  of  Disodium  MethyUaraenace.  R  Fali6res. 
{Journ.  Phirm.  Chtm.,  1902,  xv.,  400-409.)— Silver  methyl-arsenate  is  suHioientlv 
soluble  in  water  to  prevent  an  exact  gravimetric  determination  of  the  sodium  salt  b\ 
precipitation  with  silver  nitrate.  It  is,  however,  completely  insoluble  in  a  ^^  or  ^a 
solution  of  silver  nitrate,  and  on  this  fact  the  author  bases  hie  method  of  estimation. 
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Dieodium  tuethyl-arseoate  orystallizeB  with  6  molecules  of  water,  which  it  loses  ab 
120"  to  130'*  C,  but  regains  to  a  large  extent  on  exposure  to  the  air.  The  author 
prefers  to  take  the  formula,  A8(Cn^)O^Na.^.6H^O.  as  typical  of  the  salt,  since  this 
,doe8  not  alter  in  composition  after  an  exposure  of  several  days  to  the  air. 

In  the  volumetric  method  0-2  gramme  of  the  crystalline  salt  (from  which 
chlorides,  sulphates,  arsenites,  arsenates,  phosphates,  carbonates,  and  iodides  have 
been  proved  to  be  absent)  is  dissolved  in  10  c.c.  of  water>  and  tbe  solution  mixed 
"With  40  0.0.  of  ^\  silver  nitrate  solution,  and  rapidly  filtered.  Tbe  filtrate  is  used  to 
titrate  10  c.c.  of  {^^  sodium  chloride  solution  diluted  with  30  c.c.  of  water,  and  the 
anaount  of  silver  nitrate  still  present  is  thus  found. 

The  amount  of  disodium  methyl-arsenate  corresponding  with  the  amount  of 
silver  nitrate  used  in  the  precipitation  is  then  found  by  means  of  the  formula 

292^x  N  X  5  X  100 
340 
where  N  represents  the  weight  of  silver  nitrate  consumed,  292  the  molecular  weight 
of  disodium  metbyl&rsenate,  and  340  twice  the  molecular  weight  of  silver  nitrate. 

C.  A.  M. 


The  Precipitation  of  Alkaloids,  Metallic  Salts^  and  Proteids  by  Extracts 
of  Coffee  and  Tea.  T.  SoUmann.  {Journ.  Med.  Jicsearch,  Ohio,  1902,  43-53; 
through  Afmr.  Journ.  Pluirrn.,  1902,  Ixxiv.,  299-303.) — According  to  the  results  of 
the  author's  experiments,  the  reactions  given  by  tea  tannin  closely  resemble  those 
of  gEkllotannic  and  rjuercotannic  acid,  and  differ  greatly  from  those  given  by  coffee 
tannin  (a  diglyoosyl  ester  of  oiunamic  acid).  The  extracts  used  in  the  experiineuts 
were  prepared  by  boiling  the  tea  or  roasted  coffee  for  forty-five  minutes  with  10  parts 
of  water,  and  filtering  the  liquid.  Neither  extract  gave  any  precipitate  with  MayerV 
reagent  or  with  hydrochloric  acid  in  the  dilution  in  which  they  were  used  in  the 
tests.  The  proportions  usually  employed  in  tbe  OEise  of  alkaloids  were  1  c.c.  of  the 
decoction  to  2  c.c.  of  a  1  per  cent,  aqueous  solution  of  the  alkaloid  or  its  salt,  or 
5  c.c.  each  of  tho  alkaloidal  solution  (1  :  1,000],  and  of  the  decoction. 

Alkaloids. — Atropine,  coniine,  morphine,  and  pyridine  were  not  precipitated^ 
even  from  a  moderately  concentrated  solution  by  coffee,  but  were  precipitated  by  tea 
from  strong  solutions.  Aconitine,  brucine,  cocaine,  lobeline,  nicotine,  and  pilo- 
carpine were  sparingly  precipitated  from  weak  solutions  by  tea,  but  not  by  coffee, 
even  when  they  were  present  in  strong  solutions.  Apomorphine,  the  cinchona 
alkaloids,  hydrastine,  strychnine,  and  verairine  were  precipitated  by  both  tea  and 
coffee  from  weak  solutions.  None  of  the  alkaloids  except  apomorphine  was  com- 
pletely precipitated. 

Metallic  Salts.-^Tea  was  found  to  effect  a  more  complete  precipitation  than 
coffee.  Aluminium,  lead,  and  silver  were  precipitated  practically  completely  by 
both,  whilst  mercury  was  partially  precipitated  by  tea,  but  not  by  coffee . 

ProUids  (Egg-white,  Albumosc,  Gelfttin), — A  sharp  differentiation  between  the 
tannins  of  tea  and  coffee  could  be  effected  by  means  of  these  proteids.  The  te&. 
decoction  gave  a  large  precipitate  with  them,  whereas  the  coffee  decoction  waa' 
anaffected,  or,  at  most,  rendered  slightly  turbid.  C.  A.  M. 
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The  Kjeldahl  Process.  K.  Neuberg.  {Beitr.  chem,  PhyiioL  u.  PaXhoL, 
ii.,  214  ;  through  Chem,  ZeiU  Rep,,  1902.  141.) — In  order  to  destroy  the 
mercuric  sulphate  which  is  produced  in  the  Kjeldahl  tlask  when  mercary  is  employti' 
the  author  recommends  sodium  thiosulphsie.  This  has  the  advantage  of  being  & 
for  use  in  the  solid  form,  so  that  dilation  of  the  liquid  is  avoided.  F.  H.  L 


INORGANIC    ANALYSIS. 


A  Kote  on  the  Volumetric  Determination  of  Copper.  S.  W.  Parr.  {Jcmi 
Amer.  Clicm.  Soc.^  xxiv.,580.) — In  the  method  depending  on  the  oxidation  by  permi 
ganate  of  cuprous  thiocyanate  {Jouni.  Amer,  Chem,  Soc,  xxii.,  695)  the  eud-reactic 
is  sometimes  unsatisfactory.  This  can  be  obviated  by  the  following  modihcatioo' 
The  washed  precipitate  of  cuprous  thiocyanate  and  the  asbestos  pulp  are  returoed 
to  the  original  beaker,  10  c.c.  of  a  10  per  cent,  potassium  hydroxide  solution  ani 
10  c.c.  of  ammonia  (specific  gravity*  0'96)  are  added,  and  potassium  penn&nganate 
solution  is  immediately  added  until,  upon  warming  to  50°,  a  green  colour  remaini 
About  one-third  or  one-fourth  of  the  quantity  of  permanganate  necessary  for  thif  ti 
then  run  in,  and  the  whole  allowed  to  stand  for  five  minutes,  acidihed  with  25  C(^ 
of  sulphuric  acid  (1  : 1  or  2),  and  the  titration  finished  as  usual.  The  results  obuloed 
with  this  method  are  very  good.  To  calculate  results,  the  iron  value  of  the  perman- 
ganate is  multiplied  by  the  factor  01602.  A.  G.  L. 


The  Volumetric  Determination  of  Copper  by  means  of  Potassium  Iodide. 
P.  M.  Litteraoheid.     {Zcit.  anal  Cliem,,  1902,  xH..  219-227.)— On  treating  a  soluti 
of  a  copper  salt  with  sulphur  dioxide,  and  then  adding  potassium  iodide  in  slig 
excess,  the  copper  is  precipitated  quantitatively  as  represented  in  the  equation 

2CuS0,  +  2KI  +  SO,  +  2H,,0  =  Gu.J,  +  2KHS0,  +  H,SO,. 
The  solution  of  the  copper  salt,  which  should  be  neutral  or  ouly  slight  ncidt 
should  contain  not  less  than  01  gramme  of  copper,  is  mixed  with  a  few  ca 
sulphur  dioxide  solution,  and  then  with  a  slight  excess  of  decinormal  potaMi 
iodide  solution.     After   btanding   for  an    hour   for    the   cuprous   iodide   lo 
crystalline,  the  liquid  is  made  up  to  delinite  volume  and  filtered,  and  an  aliqa 
portion  of  the  filtrate  mixed  witli  an  excess  of  decinormal  silver  nitrate  soIuUoil' 
and  then  with  10  c.c.  of  dilute  nitric  acid,  and  titrated  with  decinormal  thiocyanate 
solution,  with  iron  ammonium  sulphate  as  indicator     Lead,   mercury,  and  oth 
metals  precipitated  under  these  conditions  must  be  absent,  and  also  substaaoes 
liberate  iodine  from  potassium  iodide. 

Copper  aiul  Silver. — About  1  gramme  of  the  alloy  is  dissolved  in  nitric  acid,  and 
the  solution  mixed  with  about  5  c.c.  of  dilute  Hulphuric  acid,  and  evaporated  nearly 
to  dryness.  It  is  then  diluted  to  about  50  c.c,  and  any  separated  silver  sulphate 
brought  into  solution  by  warming.  When  cold,  1  drop  of  a  5  per  cent,  solution  of 
potassium  nitrite  and  some  starch  paste  are  introduced,  and  the  silver  titrated  wi 
decinormal  potassium  iodide.  The  liquid  is  then  filtered,  and  the  copper  deierm 
in  the  filtrate  as  described  above. 


nate     I 


THE  ANALYST. 


361 


Copper  ami  Bismuth. — The  solution  of  the  alloy  is  concentrated  to  a  small 
'Tolame,  the  bismuth  separated  as  basic  carbonate  by  the  addition  of  ammonium 
carbonate  and  ammonia,  axid  the  copper  determined  in  the  filtrate.  The  method  is 
also  applicable  tio  the  determination  of  nickel  and  7Jnc  in  the  presence  of  copper. 
When  lead  is  present,  it  is  first  determined  in  the  form  of  sulphate.  C.  A.  M. 


Preparation  of  Arsenic-Free  Zinc.  Otto  Hohner.  (Jour.  Soc.  Chcm.  lnd.y 
1902.  xxi..  G7o.)— Zinc  suitable  for  use  in  the  Marsh-Berzelius  test  is  prepared  as 
follows:  Melt  about  a  pound  or  two  of  ordinary  block-zinc,  no  matter  how  impure, 
in  a  clay  crucible  over  a  good  gas  fire.  When  quite  fluid,  throw  into  the  metal 
a  piece  of  sodium,  taking  for  each  pound  of  zinc  about  1  gramme  of  sodium  at  a  time. 
Stir  the  molten  metal  with  a  piece  of  hard-glass  tubing  bent  at  right  angles.  A 
black  scum  forms  immediately,  which  is  removed  with  a  china  spoon  or  a  crucible  lid 
held  in  the  tongs.  Stir  vigorously,  and  remove  the  scum  from  time  to  time  till  the 
sodium  appears  to  have  oxidized  out ;  then  add  another  piece  of  sodium,  stir 
and  skim  as  before,  and  oxidize  well.  This  takes  altogether  about  ten  minutes. 
Finally,  pour  out  the  metal  into  a  second  clean  olay  crucible,  and  repeat  the  sodium 
treatment  once  more.  It  is  best  to  keep  two  crucibles  with  file-cuts  for  the  two' 
stages.  Allow  the  molten  metal  to  cool  considerably  before  granulating,  as  when 
the  zinc  is  very  hot  and  fluid  heavy  drops  like  shot  are  obtained,  whereas  when  the 
zinc  is  near  its  solidifying  point,  thin  flakes,  presenting  a  targe  surface  to  the  aoid^* 
are  produced.  A.  M. 

The  Electrolytic  Detormination  of  Bismuth.  O.  Brunck.  {BcrichU,  1902, 
XXXV.,  1871-1873.) — Winkler's  method  {Derichie,  xxxii.,  2192),  in  which  wire  gauze 
is  employed  as  the  cathode,  has  been  found  by  the  author  to  yield  good  resultg  in  the 
determination  of  bismuth.  The  metal  or  its  salt  is  dissolved  in  nitric  acid,  the 
amount  of  which  may  be  from  twenty  to  twenty-f^ve  times  that  of  the  bismuth, 
though  its  strength  must  not  exceed  about  2  per  cent.  Another  essential  oondition 
is  that  the  tension  of  the  current  mnst  not  exceed  2  volts.  The  permissible  strength 
of  the  current  varies  with  the  concentration  of  the  solution.  Thus,  if  more  than 
O'l  gramme  of  bismuth  in  100  o.c.  be  present,  a  current  of  0*5  ampure  or  more  may 
be  employed,  whilafc  with  less  than  0*05  per  100  c.c  ,  a  current  not  exceedinj^ 
0*1  ampere  is  best.  The  electrolyte  is  first  heated  to  70-80' C,  so  that  its  resistance 
is  lessened,  and  it  is  possible  to  transmit  a  fairly  large  current,  notwithstanding  the 
low  tension.  As  the  solution  cools  and  becomes  poorer  in  metallic  ions  the  strength 
of  the  current  diminishes,  until  at  length  it  falls  to  only  a  few  hundredths  of  an 
ampvre.  The  deposition  of  even  large  quantities  of  bismuth  is  complete  in  two  to 
three  hours,  and  when  the  above  conditions  are  observed  the  gray  deposit  is  compact 
and  adherent.  After  completion  of  the  electrolysi:^  both  electrodes  are  transferred 
to  a  beaker  of  water,  and  the  current  continued  for  a  short  time,  in  order  to  effect 
the  deposition  of  any  bismuth  dissolved  by  the  adherent  nitric  acid.  Finally,  the 
cathode  is  washed  successively  with  water,  alcohol,  and  ether,  and  weighed.  The 
results  of  the  test  experiments  described  agree  well  with  the  theoretical  amounts. 
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Solphaiic  mM  alooe  is  not  a  toitaUa  solreot  for  the  metal,  owing  to  tto  btt^ 
nuriMwry  to  ose  roeh  Urge  qoaotiiies  to  prere&t  the  fomiaxioD  of  baoie  flaUa.    All 
tbs  attempts  to  »ep>rfcte  lead  from  binnath  by  tliis  means  were  iins«mwMufiiLtfci| 
lead  peroxide  ioTariably  eoDtaining  more  or  leas  biamntb.  Cl  A.  U. 


m 
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On    the  Compounds   of   Tellurium    with   BiAmuth   a&d   the    Q.iumtiuiiTi 
Separation  of  the  Two  Elements.    A.  Outbier.    \ZeiU.  Anor^.  C^«ns,,xxxi.,  33t)— | 

In  the  aoalysis  of  various  mixtures  of  bismuth  and  tcUariom  prepared  bjr  himaolT, 
author  has  examined  three  methods  of  separating  these  two  elemeots.    He  con 
the  first,  in  which  tellariucQ  is  precipitated  by  sulpboroos  acid,  biamath  being 
down  by  hydrogen  sulphide  in  the  filtrate  ;  and  the  second,  in  which  faiamoUi 
precipitated  as  oxychloride.  as  being  inexact.     He  obtained  good  results, 
with  the  third  method,  which  depends  on  the  solubility  of  tellurium  sul 
aikahne  sulphides.      The  method  was  carried  out  as  follows:   The  powdered 
stance  was  dissolved  in  aqaa  regia,  and  the  solution  repeatedly  evapormted  oa  I 
water-bath  with   hydrochloric  acid  until   the   smell  of  chlorine   had   disappeaitd 
After  dilating  with  water  as  far  as  possible  without  causing  bismuth  osychloride  to 
separate,  and   heating   to   (SO'  to   70\   the  solution   was   saturated  with   hydrqgtfi 
sulphide,  the  precipitate   allowed   to  settle,  and  then   filtered  through  a  we 
filter  paper  placed  in  a  lunnel  with  ground  edges,  and  having  a  stopcock  fitted 
its  stem.      The   filtrate  and  washings  were  concentrated  and   again   treated 
hydrogen  sulphide,  bat  one  precipitation  was  generally  found  to  be  sufficient  to  t 
down  the  whole  of  the  elements. 

The  precipitated  sulphides  were  then  treated  on  the  filter  with  warm  po 
sulphide  solution  until  all  the  tellurium  was  extracted,  the  residue  washed  thorou^; 
with  water,  tinally  with  alcohol  and  carbon  biaalphide,  dried  at  100\  and  weighed  s& 
I3i.j8,.  The  tellurium  was  precipitated  in  the  filtrate  by  cautiously  adding  hydro* 
chloric  acid  and  gently  heating.  After  filtering  off,  the  precipitate  was  dissolvod  la 
fuming  nitric  acid,  the  solutiou  evaporated  repeatedly  on  the  water-bath  with  hydnv 
chloric  acid,  the  residue  dissolved  in  water  and  a  little  hydrochloric  acid,  and  boikd 
with  an  excess  of  barium  bicarbonate  solutiou  to  remove  sulphuric  acid.  In  ths 
filtrate  from  the  barium  sulphate  and  carbonate,  tellurium  was  precipitated  by  AOf^. 
one  of  the  usaal  methods  and  weighed  as  Te.  The  author  finds  it  best  to  use  iS 
Neubauer's  (platinum)  crucible  for  the  filtration  and  drying  of  the  tellurium,  oa 
accouDt  of  the  ease  with  which  it  oxidizes.  A.  G.  L 
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A  New  Qualitative  Test  for  Cobalt.     J.  L.  Dansiger.     {Jourtt.  Amtr,  Chem^ 
Soc„  xxiT..  578.)— About  5  ao.  of  the  solution  to  be  bested  is  acidified  with  hyd 
chloric    acid,    solid   ammonium    thioacetate    added,    followed   by   a   few   drops 
stannous  chloride,  and  an  equal  volume  of  amyl  alcohol;  mixtures  of  aoetom 
ether,  or  alcohol  and  ether,  may  also  be  used,  though  less  efiiciently.     The  whole  ^ 

well  shaken  and  allowed  to  stand     If  cobalt  is  pres^ent  the  upper  ^ -- 

coloured   an    intense   blue   from    the   formation   of    the   double  salt  5' 

SCHsCOSNHj.    The  test  is  as  sensitive  as  Vogel's  (Analtst,  xxri..  218).  and  will 
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to  detect  1  part  of  cobalt  ia  500,000  parts  of  water.  The  object  of  adding  stannous 
chloride  is  to  reduce  any  ferric  iron,  which  would  give  a  deep  red  colour  with  the 
reagent  A.  G.  L. 


Estimation  of  Titanium  in  Stool  and  Iron.  G.  B,  Watorhouse.  (Chtm.  News^ 
Ixxxv.,  11>8.J — For  the  estimation  of  titanium  in  steels  or  pig-irons  5  grammes  of  the 
drillings  are  dissolved  in  50  c.c.  of  strong  hydrochloric  acid,  the  solution  is  evaporated 
to  dryness,  the  residue  baked,  heated  for  a  few  minutes  with  about  20  c.c.  hydrochloric 
acid,  and  the  solution  boiled,  after  the  addition  of  70  c.c.  water,  until  all  the  chlorides  are 
dissolved.  The  solation  is  then  filtered,  the  insoluble  matter  thoroughly  washed  with 
dilute  hydrochloric  acid,  and  the  volume  of  the  filtrate  made  up  to  about  1.00  c.c. 
Dilute  ammonia  is  then  added  till  a  small,  pennanent  precipitate  is  obtained,  which  is 
dissolved  with  a  few  drops  of  hydrochloric  acid,  after  which  50  c.o.  of  a  20  per  cent, 
solution  of  sodium  sulphite  are  slowly  added,  any  precipitate  or  dark  colour  being 
removed  with  a  little  dilute  sulphuric  acid.  The  solution  is  then  heated  to  boiling,  a 
hot  solution  of  50  c.c.  glacial  acetic  acid  and  20  grammes  sodium  acetate  added,  and 
the  whole  boiled  briskly  for  fifteen  minutes.  The  precipitate  formed  is  filtered  off, 
thoroughly  washed,  and  ignited  together  with  the  first  insoluble  residue. 

The  oxides  obtained  are  fused  for  several  minutes  with  10  grammes  of  sodium 
carbonate  ;  after  cooHug  the  melt  is  treated  with  150  c.c.  hot  water,  the  precipitate 
well  washed,  transferred  to  a  beaker,  any  adhering  precipitate  being  dissolved  in  a 
little  hydrochloric  acid,  and,  after  adding  10  c.c.  dilute  sulphuric  acid,  the  solution 
ia  boiled  down  until  sulphuric  acid  fumes  come  olT,  allowed  to  cool,  diluted  to  .00  c.c, 
and  filtered.  The  filtrate  is  made  up  to  a  volume  of  about  150  c.a,  made  slightly 
alkaline  with  ammonia,  then  just  acid  with  hydrochloric  acid,  and,  after  adding 
20  C.C.  sodium  sulphite  solution,  heated  to  boiling,  when  acetic  acid  and  sodium 
acetate  are  added  as  before.  After  boiling  for  fifteen  minutes,  the  precipitate  is 
filtered  off  through  a  large  doable  filter,  well  washed,  iguited,  and  weighed  as  TiO^,. 

The  above  method  was  tested  on  samples  of  iron  to  which  known  quantities  of  a 

'standard    titanium  solution  had   been  added,  and   gave  good  results,  even  in   the 

presence  of  chromium,  aluminium,  nickel,  tungsten,  molybdenum,  or  vanadium,  the 

largest  error  being  found  in  the  presence  of  11   per  cent,  of  vanadium,  in  which 

case  a  percentage  of  1*048  Ti,  instead  of  1 016,  was  found.  A.  G.  L. 


The  Electrolytic  Determination  of  Vanadium.  P.  Truchot.  (Ann.  de  Chim, 
iinal.^  1902,  vii.,  1G5-167.) — This  method  is  based  upon  the  fact  that  a  hot,  slightly 
ammoniacal  solution  of  sodium  vanadate  is  decomposed  by  an  electric  current,  with 
the  deposition  of  hydroxide  or  a  mixture  of  hydroxides  of  vanadium  on  the  cathode. 

The  solation  of  the  salt,  which  in  the  author's  experiments  contained  from  001 2 
to  0*05  gramme  of  V.O,,  in  200  c.c.  was  rendered  slightly  alkaline  with  20  to  30  drops 
of  ammonium  hydroxide,  heated  to  80°  to  b5'^  C,  and  electrolysed  with  a  current 
of  2  to  2*5  volts  and  0*3  ampere  for  eight  to  ten  honrs,  the  liquid  being  meantime 
kept  at  the  same  level  by  the  addition  of  ammoniacal  warm  water.     The  platinum 
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cone  with  the  deposit  was  then  washed  with  water  and  with  alcohol,  and  ignittd 
a  maffle  for  a  few  minutes  to  convert  the  hydroxides  into  vauadic  anhydride  (V.O^ 
allowed  to  cool  slowly  in  a  dry  atmosphere,  and  weighed. 

The  results  thus  obtained  were  within  0'0005  gramme  of  the  theoretical  amooul 

C.  A.  iL 


INSTITUTE  OF  CHEMISTRY  OF  GREAT  BRITAIN  AND  IRELAND. 

The  Council  of  the  Institute  of  Cheniistr>'  has  decided  that  examinations  for  pei 
desirous  of  qualifying  themselves  to  be  public  and  technical  analysts  shall  be  held 
Dublin  in  the  month  of  July,  1903. 

The  examinations  will  be  open  only  to  candidates  who  have  complied  with 
regulations  of  the  Institute. 


The  following   is  a  list  of    the  names  of   the  candidates  who    pasaed 
examination  of  the  Institute  of  Chemistry  held  in  July,  1902  : 

Intermediate    ExAMiNAxioy.— Twenty-four  candidates  presented    themselresj 
the  following  (twelve)  passed  :  W.  L.  St.  J.  Alton,  University  College,  London,  aat 
under  M.  W.  Blyth.  F.I.C.     M.  Barrowoliff.  University  College,  Notts.     P.  H.  Cai 
penter,  Finsbury  Technical   College.      R.   W.   Clarke,   Finsbary  Technical   Colli 
O.  C.  M.  Davis.  University  College,  Bristol.    J.  F.  P,  Fielding.  King's  College.  Londoi 
G.  W.  Qlen.  Glasgow  and  West  of  Scotland  Technical  College.     B.  F.  Howard,  Fins- 
bury  Technical   College.     F.  T.  Jewson,  University  College,  Notts.     W.  H.  Keys, 
University  of  Birmingham.     T.   H.  Lloyd,  University  College,  CardifiL     E.  Rmii 
Glasgow  and  West   of   Scotland   Technical   College,  and  nnder  Dr.  A.   Thomi 
M.A.,  F.I.C. 

Final  A.I.C.  Examination.— Branch  "A"  {Mineral  Ch^muiry):   Beren  earn 
dates  presented   themselves;   the   following  (three)  passed:    A.  E.  Garland,  A 
ciate  Ro^ial  College  of  Science,  London.    J.  L.  Garle,  University  College,  Londoi 
G.  C.Jones,    Associate  City  and  Guilds  Institute,  London.     Branch  *'B"  {Metal- 
Inrgical  Chemistry) :  Two  candidates  presented  themselves  and  passed  :  W.  B.  Parker^ 
University  of  Birmingham.     J.  C.  Sheldon,  University  of  Birmingham,  and  uoi 
A.  E.  Tucker,  F.I.C.     Branch  "  C  "  (Physical  CheftMtry) :  Two  candidates  pi 
themselves ;    one   passed  :    H.   Bassett,   B.So.    Lond.,    University   College,   Londoi 
Branch   "D"    {Organic   Chemistry):    Six   candidates    presented    themselves;    oi 
passed  :    S.  Andrews.   B.Sc.    Lond.,  Associate   Royal   College  of   Science,  Londoi 
Branch  "E"  (Analysis  of  Food  and  Drwjs,  ittcliLdiiig  Examination  in  Tfierapeuttcs^ 
Pharmacology^  and  Microscopy) :    Eight  candidates  presented  themselves ;  the  fol 
lowing  (hve)  passed:    G.  J.  Alderton.  King's  College,  London.      R.  Glegg,  B. 
Aberdeen.     E.  V.  Jones.  University  of  Birmiogham.     W.  H.  Roberts,  M.Sc,  V'iotoriaT 
University  College,  Liverpool.     H.  P.  Stevens,    B.A.  Oxon.,  Ph.D.  Heidelberg. 

The  examiners  in  General  Theoretical  and  Practical  Chemistry  were  Dr.  Bernard 
Dyer,  F.I.C,  and  Dr.  W.  Palmer  Wynne,  F.K.S..  F.I.C.  The  examiner  in  Tbcr»- 
peutice,  Tharmacology,  and  Microscopy  was  Dr.  Arthur  P.  Luff,  F.R.C,P.,  F.I.C. 

•  Ki.rMU>ir»bip(F.La). 
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ESTTVIATION  OF  PLATINUM,  GOLD  AND  SILVER  IN  ALLOYS  ^ 

By  Pkbcy  a.  E.  Bichabds,  F.I.C, 

{Btod  ai  the  Meeting,  June  4,  1902.) 

Tub  need  for  a  simple  and  satisfactory  method  for  the  estimation  of  the  percentage  of 
platinum  in  samples  of  platinum  alloy  has  long  been  experienced  by  dental  metal- 
lurgists. Various  processes  have  from  time  to  time  been  suggested,  but  most  of 
these  entail  considerable  djillculty  in  obtaining  accurate  results. 

The  following  experiments  wore  carried  out  to  discover,  if  possible,  a  process  that 
should  be  at  the  same  time  both  speedy  and  accurate. 

(a)  Alloys  containing  Platinum  and  Silvbb  only. 

In  the  first  place,  a  weighed  quantity  of  the  alloy  was  boiled  with  aqua  regia  in 
a  small  flask  until  action  ceased,  but  the  result  obtained  was  far  from  satisfactory, 
as  the  formation  of  the  silver  chloride  retarded,  and  finally  stopped,  the  action  before 
it  was  nearly  completed. 

Another  piece  of  alloy  of  known  weight  was  then  boiled  with  strong  nitric  acid 
in  a  Bask  until  action  ceasec),  and  the  addition  of  more  acid  produced  no  effect.  The 
contents  of  the  flask  were  diluted  with  water  and  the  platinum  filtered  off  and 
washed.  It  was  at  once  evident,  however,  that  a  certain  portion  of  the  platinum 
had  dissolved  \^'ith  the  silver,  whilst  further  examination  showed  that  some  of  the 
silver  had  been  retained  in  the  mass  of  the  platinum. 

An  endeavour  to  meet  this  difficulty  was  made  by  fusing  a  weighed  portion  of 
the  alloy  with  two  and  a  half  times  its  weight  of  silver,  the  button  so  obtained  beinj 
beaten  out,  rolled  into  a  cornet,  and  boiled  with  nitric  acid  as  before.  Under  these 
conditions,  it  has  been  stated,  the  whole  of  the  platiuum  will  dissolve  with  the  silver. 
This,  however,  does  not  appear  to  be  the  case,  as  it  was  found  that  only  a  small 
percentage  of  the  platinum  dissolved,  the  greater  portion  remaining  as  a  black 
powder.  This  process  was  repeated,  using  larger  proportions  of  silver  in  the  initial 
(asion,  viz.,  four  and  six  times  the  weight  of  the  original  alloy,  but  in  each  case  the 
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balk  of  the  platinum  remained  in&oluble,  aUbougb  a  considerable  portion 
solved.  This  necessitated  the  separation  of  the  soluble  platiuum  from  the 
and  to  effect  this  the  filtrate  and  washings  were  heated  to  boiling,  a  little  Btrooi 
hydrochloric  acid  added  gradually  until  precipitation  ceased.  The  silver  obIorii« 
was  filtered  off,  well  washed  with  water,  dried  and  weighed.  The  filtrate  from 
silver  was  evaporated  just  to  dryness,  a  few  drops  of  water  added,  and  the  platioi 
precipitated  with  ammonium  chloride  in  the  presence  of  alcohol  The  platinum 
obtained  from  this  by  heating  in  a  crucible  in  the  ordinary  way,  its  weight  bcii 
added  to  that  of  the  major  portion  yielded  in  the  first  stage.  The  fact  that 
platinum  is  only  partially  soluble  under  these  conditions  militates  against  the  si 
of  the  estimation,  and  there  is  also  the  possibility  of  loss  during  the  gentle  hi 
of  the  bulk  of  the  metal  for  the  purpose  of  drying  it.  The  experiments  showod  tbtt 
after  the  nitric  acid  treatment  the  metal  was  rendered  suthcieutly  explosiw  to 
frequently  eject  the  contents  from  the  crucible  during  the  drying  process. 

These  objections  sufficed  to  condemn  the  method,  and  strong  sulphuric  acid  wu 
next  used  in  place  of  nitric  acid. 

As  before,  a  small  piece  of  the  alloy  (about  0'3  gramme)  was  weighed^  placed 
in  a  parting  flask,  about  10  c.c.  of  strong  pure  sulphuric  acid  addet),  and  the  fl«slc 
heated  for  about  fifteen  minutes  over  a  Bunsen  burner  until  action  had  apparently 
ceased  for  quite  a  couple  of  minutea  The  acid  was  allowed  to  thoroughly  cool,  and 
was  then  poured  off  the  platinum  into  a  beaker  containing  distilled  water,  the  metal 
being  again  treated  with  strong  sulphuric  acid  (about  5  c.c.  were  found  sutTicieol) 
The  ttask  and  contents  were  Eigain  boated  for  five  or  ten  minutes,  and  the  acid  poc 
off  and  added  to  the  first  quantity  ;  owing  to  Ibe  great  dcusity  of  platinum  this  wi 
effected  without  any  difficulty.  The  metal  was  washed  twice  with  water, 
washings  being  added  to  the  silver  sulphate  solution,  and  next  with  several  quantltii 
of  water  to  free  it  from  acid. 

The  platinum  was  then  transferred  to  a  crucible  by  filling  the  flask  completelj 
full  of  water  and  inverting  over  the  latter.  In  which  there  was  also  a  little  water, 
metal  thereby  falling  into  the  crucible  without  loss.     The  greater  part  of  the  wattii 
was  decanted  off,  and  the  metal  dried  in  the  air-bath  before  weighing. 

The  results  obtained  by  this  process  were  very  aatisfactory,  as  shown  in  the 
following  table : 


-  Alloy  Uken. 

PlntiniUD  found. 

PUtioam  per  Out. 

0-384  gramme 

0-128  gramme 

8:Vo 

0-432       „ 

0-144       „ 

33-4 

0'357       „ 

0119       „ 

3a-4 

0-395       „ 

0139       .. 

33-5 

The  platinum  residue  was  tested  for  silver,  but  was  found  to  contain  a  minol 
trace  only.    The  platinum  at  the  end  of  the  experiment  was  not  disiutegraled 
powder  us  one  should  expect,  but  retained  more  or  less  its  or\^\     '    ' 
however,  a  decidedly  blistered  appearance.     The  drying  was  l: 
th&  explosive  phenomena  observed  in  the  nitric  acid  process. 

The  silver  may  be  estimated  in  the  acid  filtrate,  if  desiri  '   ^  ■  -' 
sulphocyanide  method,  or,  in  the  case  of  dental  alloy,  taken  by 
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in  also  be  recovered  m  the  following  Bimple  way:  The  diluted  silver  aulphate 
BoIuiioD,  rendered  slightly  alkaline  with  ammonia,  is  warmed  with  a  little  glucose 
solution,  and  the  precipitated  silver  filtered,  washed,  and  dried. 

(b)  Alloys  containixo  Gold,  Platinum,  and  Silver. 


For  the  purposes  of  experiment,  various  alloys  were  prepared  containing  a  known 
percentage  of  gold,  platinum,  and  silver.  Each  ingot  was  filed,  and  weighed  portions 
of  the  filings  used  for  analysis,  the  weights  taken  varying  from  0-3  gramme  to 
0'6  gramme. 

The  first  process  employed  consisted  in  heating  the  alloy  to  a  moderate  tem- 
perature in  an  atmosphere  of  chlorine  under  various  conditions,  but  the  results 
obtained  were  not  always  accurate,  as  the  silver  chloride  formed  was  apt  to  fuse  and 
jprevent  complete  chlorination  taking  place. 

The  alloy  was  next  treated  with  boiling  sulphuric  acid  as  described  previously, 
and  this  method  proved  much  more  satisfactory.  After  the  acid  extraction  the 
residual  gold  and  platinum  was  washed,  dried,  and  weighed  aa  a  check  on  the  figures 
obtained.  The  residue  was  then  dissolved  in  nitro-hydrochloric  acid,  concentrated  to 
a  small  hulk,  and  the  platinum  precipitated  as  ammonia-platinum  chloride,  the  latter 
strongly  heated  and  the  metal  weighed. 

The  gold  in  tho  filtrate  from  the  ammonia-platinum  chloride  was  thrown  down 
by  ferrous  sulphate,  washed,  dried,  and  weighed.  For  the  reasons  given  above,  treat- 
-  meet  of  the  original  alloy  with  aqua  regia  was  found  to  be  quite  unsuitable. 
■  The  following  results  were  obtained  from  tho  analysis  of  one  of  the  alloys 

I  idee 


Platinum. 

Gold. 

Silver. 

fo.  1 

5-65 

26-62 

67-61 

..    9 

5-51 

2647 

67-93 

.,    3 

5-26 

26-73 

67-81 

(o)  Alloys  containino  Gold,  Platinum,  Silver,  and  Tin. 


The  method  of  analysis  that  gave  the  best  results  in  this  case  was  practically 
identioal  with  that  last  described. 

\  weighed  portion  of  the  alloy  filings  was  extracted  with  boiling  sulphuric  acid 
several  times  as  before,  silver  and  tin  being  dissolved,  whilst  platinum  and  gold 
remained  behind.  The  residue,  well  washed  and  dried,  was  weighed,  tho  platinum^ 
and  gold  being  afterwards  separated  and  estimated  as  before.  The  silver  was 
determined  by  titrating  the  sulphuric  acid  solution,  and  the  tin  calculated  by 
difforence. 

Analyais  of  an  alloy  examined  in  this  way  gave  the  following  figures  : 


No.  1 
..    2 


latinQm. 

Gnld. 

2'20 

9  30 

2-29 

9'13 

Silver. 

58-52 
58-36 


Tin. 
29-98 
30-17 


Attempts  to  use  aqua  regia  to  dissolve  the  alloy  resulted  in  the  formation  of 
purple  of  CassiuB  with  the  silver  chloride,  and  this  elleotually  prevented  a  satia- 
faetory  estimation. 
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Ile&titig  the  alloy  in  a  tube  through  which  a  stream  of  chlorine  was  passed' 
fair  results,   the  tin  chloride  in  this  method  being  volatilized  and  eatimated 
difference,  as  attempts  to  collect  it  in  water,  with  a  view  to  precipitation,  were  not 
very  successful. 

The  sulphuric  acid  process  does  away  with  the  necessity  for  using  chlorine,  and 
this  is  a  distinct  advantage,  whilst  the  results  obtained  are  certainly  better. 
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Mr.  Allen  said  that  many  years  ago  he  had  had  occasion  to  examine  alloys 
somewhat  similar  character  to  those  mentioned  by  the  author,  and  he  had  tben 
found  nitric  acid  did  not  dissolve  the  whole  of  the  platinum  from  a  platinum  alloy, 
although  the  contrary  had  been  stated  to  be  the  case.  One  particular  dental  alloy 
of  tin  and  gold,  ou  treatment  with  nitric  acid,  left  a  residue  of  a  purple  colour,  oou- 
Bisting  either  of  purple  of  Cassius  or  a  mixture  of  SnO^  and  finely-divided  gold.  On 
subsequent  treatment  with  strong  sulphuric  acid  this  dissolved,  leaving  metallic  gold, 
and  yielding  a  solution  of  stannic  sulphate.  Stannic  sulphate  was  analogous  to, 
though  loss  stable  than,  titanic  sulphate.  It  could  be  kept  indefinitely  in  solution  in 
strong  sulphuric  acid,  but  if  the  solution  were  diluted  with  water,  it  gradually 
decomposed,  even  at  the  ordinary  temperature,  while  on  boiUng  it  decomposed 
immediately  into  metasCannic  acid  and  sulphuric  acid.  That  afforded  a  posaiblA 
means  of  analysis,  which  he  had  found  valuable  at  the  time. 
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THE  ACTION  OF  BOILING  HYDROCHLORIC  ACID  UPON  ARSENK 

ACID. 

By  Otto  Heitneb. 

{Read  at  Ute  Me€ti7ig,  June  1,  1902.) 

In  1862  R.  Freeenius  published  under  the  above  title,  in  the  first  volume  of 
Zeitsckrift  fuer  Analytische  CheviU,  p.  447,  a  paper  in  which  he  showed  that,  on 
boiling  sodium  arsenate,   **  free  from  every  trace  of   arsenious  acid,"  with  strong 
hydrochloric   acid,  small   but   distinct   quantities   of    arsenic  -  were  volatilised,  the 
distillates  giving,  with  hydrogen  sulphide,  slight  yellow  precipitates  of  the  sulpblda 
With  hydrochloric  acid  diluted  with  twice  its  bulk  of  water  no  arsenic  could  bo    w 
detected  by  hydrogen  sulphide  in  the  first  portions  of  the  distillate,  while  the  laslfl 
portions  gave  evidences  of  volatilized  arsenic.  T 

This  statement  is  referred  to  in  Watts'  Dictionary,  first  supplement,  p.  222, 
published  in  1879,  and  has  generally  gone  into  tho  literature  on  the  subject.  Tbui 
Fresenius  himself,  in  his  "  Quantitative  Analysis,"  fifth  edition,  warns  against 
evaporating  arsenic  solutions  with  hydrochloric  acid  unless  caro  be  taken  often  to 
replace  the  evaporating  water  to  keep  the  acid  from  concentrating  t>eyoud  a  certaiai 
point.  Otto,  in  his  "  Ausmittolung  der  Gifte,"  1875,  states  that  it  is  well  known  that 
distilling  strong  hydrochloric  acid  containing  arsenic  acid  much  arsenic  is  rolatili 
as  chloride.     As  recently  as  this  year  the  statement  is  made  (Erdmann,  '*  Inorgaoie 
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Chemistry*'  [German],  p.  36S),  "Concentrated  hydrochloric  acid  partly  reduces 
arsenic  acid  on  heating";  and  ou  p.  373,  *'  Arsenic  acid  is  but  incompletely  converted 
into  arsenic  triohloride  **  (on  treating  with  NaCl  and  HoSO^). 

In  view  of  those  statements  it  seemed  improbable,  to  say  the  least,  that  hydro- 
chloric acid  could  be  readily  obtained  free  from  arsenic  by  adding  an  oxidizing  agent, 
like  permanganate  or  bichromate,  and  distilling,  as  stated  in  the  recent  discussion  on 
this  subject. 

To  satisfy  myself  I  prepared  some  arsenic  acid,  perfectly  free  from  arsenious 
acid,  by  evaporating  3  grammes  of  arsenic  trioxide  four  times  with  strong  nitric  acid. 
The  product,  freed  by  evaporation  on  the  vyater-bath  from  all  but  traces  of  nitric 
acid,  was  dissolved  in  100  cc,  of  water;  10  o.o.,  corresponding  to  0*3  gramme  of 
arsenic  oxide,  were  distilled  with  100  o.o.  of  pure,  strong  hydrochloric  acid.  The 
distillate  was  collected  in  fractions,  and  these  were  tested  with  hydrogen  sulphide ; 
all  gave  strong  yellow  colorations,  a  precipitate  of  arsenic  sulphide  gradually 
separating.  .  A  similar  result  was  obtained  when  potassium  permanganate  had  been 
added  before  the  beginning  of  the  distillation — in  other  words,  when  the  distillation 
was  commenced  in  the  presence  of  free  chlorine. 

This  result  appeared  fully  to  corroborate  the  previous  knowledge  of  the  subject, 
and  it  seemed  probable  that  hydrochloric  acid  might  be  able  to  reduce  other  mineral 
sabstanoes,  for  it  is  a  long-known  fact  that  some  organic  substances,  like  quinones, 
are  reducible  by  hydrochloric  acid. 

On  boiling  a  solution  of  ferric  chloride  (free  from  ferrous  salt)  with  hydrochloric 
acid,  both  without  and  with  the  addition  of  permanganate,  the  residue  in  the 
distilling-dask  showed  a  strong  reaction  for  ferrous  iron  by  means  of  potassium 
ferricyanido. 

In  order  to  prevent,  in  the  above  experiment,  any  mechanical  carrying  over  of 
arsenic  from  the  distillation-flask,  I  had  fitted  to  it  a  long  fractionation-tube  by 
means  of  a  cork.  As,  however,  it  seemed  possible  that  the  organic  matter  of  the 
cork  might  have  played  a  part  in  the  reducing  actions  observed,  I  repeated  the  experi- 
menta  with  a  similar  apparatus  having  nothing  but  ground-glass  connections.  Under 
these  conditions  no  formations  of  ferrous  salts  could  be  observed  from  ferric  chloride, 
ferricyanide  giving  no  trace  of  a  blue  coloration.  In  the  case  of  arsenic  acid  the 
distillates  showed  no  trace  of  any  discoloration  with  hydrogen  sulphide.  This  was 
the  test  solely  relied  upon  by  Fresecius,  upon  whose  authority  the  statements  in  the 
books  are  founded.  He  used  in  his  experiments  a  tubulated  retort,  with  its  neck 
turned  upwards,  but  he  does  not  say  whether  the  tubulus  or  the  retort  was  closed  with 
a  cork  or  a  glass  stopper.  In  1862  stoppered  retorts  were  not  so  usual  as  they  are 
now,  and,  from  the  internal  evidence,  I  would  say  that  a  cork  closure  had  been 
employed.  It  seams  clear  from  his  paper  that  he  had  no  suspicion  that  organic 
matter  might  play  an  important  part  in  the  reaction,  for  he  states  that,  when  organic 
substances  have  been  "destroyed"  by  hydrochloric  acid  and  chlorate,  no  fear  of 
volatilization  of  arsenic  need  be  entertained,  provided  that  the  said  acid  be  kept 
sofficiently  diluted. 

The  whole  of  the  distillates,  which  failed  to  show  arsenic  by  hydrogen  sulphide, 
gave,  however,  plain  indications  of  the  presence  of  traces  of  arsenic  by  the  Marsh- 
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Berzelius  method.  No  fraction  could  be  obtained  that  was  satisfactorily  free  boa 
arsenic.  NeverthelesB,  the  remarkable  diminution  in  the  amount  of  arsenic  volatiUz^^ 
tpben  the  flask  was  connected  with  the  fractionation-tube  by  glass  only,  as  compart^ 
with  cork  oonnection,  shows  clearly  that  the  reduction  has  been  mainly,  if  oot 
entirely,  brought  about  by  the  presence  of  organic  matter.  The  traces  of  volaiili'  ^ 
arsenic  observed  even  when  the  most  scrupulous  care  had  been  taken  to  eKclu>i': 
organic  matter,  all  parts  of  the  apparatus  having  been  thoroughly  treated  wiUi 
strong  sulphuric  acid  and  potassium  bichromate,  are  almost  certainly  due  to  the 
reducing  action  of  organic  dusL  We  have  to  deal  in  the  case  of  the  Marsh- berzelius 
indication  with  small  fractious  of  hundredths  of  milligrammes,  and  the  dust  in  the 
air  of  the  laboratory  would  be  sulBcient  to  account  for  the  reduction. 

In  the  well-known  mathod  of  Fyf^  &nd  Schneider  for  the  separation  of  araeuio 
from  organic  substances,  depending  upon  the  volatilization  of  the  arsenic  by  boiUng 
hydrochloric  acid,  no  reducing  agent  was  originally  added,  yet  the  arsenic  present  in 
the  higher  form  of  oxidation  slowly  distilled  oil.     The  organic  matter  itself  &erv& 
as  reducing  agent  until  Emil  Fischer  introduced  the  employment  of  ferrous  chlond 
for  that  purpose. 

Although  I  have  not  succeeded  in  obtaining  from  arsenic  solutions  a  distilUta 
absolutely  free  from  arsenic — and  it  is  almost  impossible  to  devise  any  arrangement 
whereby  every  trace  of  organic  matter,  in  the  form  of  atmospheric  dust,  could  b» 
excluded  in  all  stages  of  the  operation— I  believe  1  am  justified  in  ooncludiog  that 
hydrochloric  acid  does  not  possess  any  reducing  action  per  se  upon  arsenic  com 
pounds.  Nevertheless,  it  is  quite  evident  that  it  is  not  in  practice  a  reoommendabl« 
method  to  obtain  arsonic-free  hydroohloriu  acid,  for  the  purpose  of  the  Marsh 
Berzelius  test,  from  arsenical  acid  to  which  an  oxidizing  agent  has  been  added. 
With  reasonable  care  to  exclude  organic  matter,  only  a  minute  fraction  of  the 
arsenic  passes  into  the  distillate.  Thus  Fresenlus  obtained  from  10  grammes  of 
sodium  arsenate  4*4  milligrammes  of  sulphide,  and  I  a  much  less  but  not  deteruiincd 
quantity,  from  the  arsenic  acid  produced  0  3  gramme  arsenious  acid.  Hen 
starting  with  a  reasonably  pure  hydrochloric  acid,  it  may  be  possible — and,  aft 
Mr.  Allen's  statement,  we  muse  take  it  that  it  is  possible — to  obtain  in  this  way 
distillate  which  fulfils  the  requirements  of  the  method  laid  down  by  the  Arsenio 
Committee ;  but  my  experiments  clearly  convince  me  that  it  is  best  to  add  a 
powerful  reducing  agent  to  drive  otf  any  arsenio  there  may  be  present,  and  to  collect 
the  distillate  after  such  removal  of  the  arsenic. 
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Discussion. 

Mr.  Allen  observed  that  Mr.  Hehner's  experiments  showed  strongly  the  neoessitj 
for  the  greatest  care  when  these  infinitesimal  quantities  of  arsenic  were  being  deall 
with.  Many  conditions  which  were  apt  to  be  ignored  and  considered  unimpoi 
really  played  an  important  part  in  affecting  the  results.  For  himself,  he  oould  aimplj 
say  that  he  had  found,  even  in  the  case  of  hydrochloric  acid  containing  considei 
traces  of  arsenic,  that  the  addition  of  a  moderate  excess  of  potassium  jiermangiunal 
and  subsequent  distillation  yielded  acid  which,  by  the  Marsh-Berzelius  test,  garo 
no  indication  of  the  presence  of  arsenic.     Bat,  after  the  experiences  recorded  by 
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Mr.  Hehner,  he  would  be  quite  prepared  to  find  that,  unless  the  conditions  of  success 
were  discovered  and  rigidly  adhered  to,  that  method  might  break  down  as  others  had 
done. 

Nfr.  E.  H.  Jeffeub  said  that,  in  the  method  of  purification  proposed  by 
Dr.  Thome  and  himself — which  was  really  a  modification  of  the  Reinsoh  process — 
one  of  the  ordinary  old-fashioned  retorts  was  used,  inclined  upwards,  the  distillate 
being  collected  in  a  Wurtz  fiask  placed  with  the  side  tube  downwards,  hence  there 
were  no  organic  connections.  After  the  apparatus  had  been  working  for  a  few 
minutes  the  atmosphere  inside  the  retort  became  practically  free  from  organic  matter. 
The  specific  gravity  of  the  acid  was,  roughly,  1*10()  to  start  with,  and  it  practically 
continued  to  distil  over  at  that  gravity.  The  acid  was  supplied  from  a  reservoir 
through  a  tube  which  passed  down  to  the  bottom  of  the  retort,  and  round  the 
lowest  extremity  of  this  tube  a  piece  of  copper  gauze  was  placed.  When  once  the 
Bolation  was  obtained  colourless  there  was  no  further  difiBculty,  the  distillate  being 
perfectly  free  from  arsenic.  The  reducing  action  of  the  hydrochloric  acid  was  shown 
by  the  fact  that  the  acid  previously  extracted  with  copper  gau^e  gave  a  dark-green 
solution  on  cooling  overnight,  whilst  on  heating  the  solution  in  the  morning  without 
copper  its  colour  lightened  considerably^  and  this  must  be  due  to  the  fact  that  the 
cupric  chloride  formed  had  already  become  partially  reduced.  It  seemed  to  be  of 
importance  that  the  specific  gravity  of  the  acid  should  not  vary  from  about  1*100. 

Mr.  Hehnck  said  that,  if  the  arsenic  was  simply  removed  by  distillation,  he  did 
not  qnite  understand  what  bearing  that  would  have  upon  his  observations  with 
regard  to  reduction,  as  the  arsenic,  after  being  boiled  with  the  copper,  would  be 
already  in  the  arsenious  condition. 

Mr.  Allen  said  that  since,  after  distillation,  traces  of  arsenic  were  left  behind 
in  the  acid,  in  presence  of  cuprous  chloride  it  would  be  expected  that  such  traces  of 
arsenic,  being  in  the  arsenious  state,  would  also  come  over  on  continued  distillation. 

Mr,  Jefff.rs  said  that  the  function  of  the  copper  was  simply  to  keep  the 
solution  absolutely  reduced.  As  soon  as  the  solution  boiled,  the  copper  and  the 
ouprio  chloride  formed  on  cooling  reacted,  the  dark-green  solution  becoming  perfectly 
oolourloBB.  As  the  solution  entered  the  retort  it  was  reduced,  and  distillation  was 
oarried  on  so  long  as  the  liquid  in  the  retort  remained  colourless.  So  long  as  the 
specific  gravity  of  the  solution  did  not  exceed  1100  no  arsenic  distilled  over.  If, 
however,  the  solution  was  thoroughly  reduced  to  begin  with,  the  copper  would  be 
blackened,  owing  to  erosion  and  solution  of  the  copper  in  the  cupric  chloride  solution, 
and  not  to  the  deposition  of  arsenic. 


TEE  USE  OF  BORIC  ACID  AND  ITS  SALTS  AS  FOOD  PRESERVATIVES. 

The  following  series  of  articles  are  freely  translated  from  abstracts  appearing  in 
the  ZeiLfur  Untersuck  tier  Nahr.  und  Gcnui$initUly  1902,  v.,  678-682  : 

On  TUB  Action  op  Boric  Acid  and  Borax  on  Huuan  Bkinos  and  .\nimal8. 
E.  RoBT.  (Arb.  Kaisert,  GcsHudh.-Amt.,  1902,  xix.,  l-Gy.)— As  the  antiseptic  action 
ol  boric  acid  ia  ftiuaUt  comparatively  large  quantities    are   necessary  to   preserve 
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articles  of  food,  it  is  qnite  possible  for  a  person  to  take  as  much  as  3  grammes 

of  the  preservative  in  his  ordinary  food.     Meats,  sausages,  milk,  butter,  mi 

white  and  yolk  of  egg,  tish,  oaviEU'e,  shellfish,  etc.,  are  frequently  preserved  by  ftbe 

addition  of  boric  acid.     The  author  found  3-87  per  cent,  in  dry  salt  meat  and  2'8  pe: 

cent,  in  shrimps.     Boron  compounds  are  stated  to  have  no  specilic  action  on  the 

eazymes  of  the  stomach  and  intestines,  except  as  regards  their  acid   or  aJka&se 

properties.     Borax  retards  bo  a  small  extent  the  coagulation  of  milk  by  rennet ;  the 

addition  of  borax  to  milk,  es£>ecially  when  the  latter  is  intended  for  infants'  food,  ii 

therefore  injurious.     Large  doses  were  found  to  cause  looal  irritation  and  inflammatio^l 

in  dogs,  cats,  and  rabbits,  and  also  affected  the  action  of  the  bowels.      In  iwff 

experiments  on  men  it  was  found  that  doses  of  1,  2,  and  3  gramniee  of  boric  acid, 

retarded  the  assimilation  of  albuminoids,  the  nitrogen  contents  of  their  nrine  bet 

determined  hourly  before  and  after  taking  the  boric  acid.    By  taking  the  temperatt 

of  various  dogs  fed  ou  borated  meat,  it  was  demonstrated  that  assimilAtion  oi 

food  was  delayed.     Experiments  on  other  dogs  showed  that  only  large  doses 

a  loss  of  corpuscular  albuminoids.     It  may  be  here  mentioned  that  no 

difference  was  noticed  in  the  action  of  boric  acid  aud  borax.     A  striking  loss 

weight  of  the  animals  was  noticed.     As  this  was  not  due  to  destruction  of  albuoiio 

or  loss  of  water,  it  must  be  put  down  to  oxidation  of  fat.     Apparent  increase  in  the 

digestion  of  albumin,  shown  when  very  large  doses  of  borax  were  given,  was  doe  lo 

the  '*Balt"  action  of  the  borax,  similar  results  being  exhibited  by  large  doses  of 

common  salt  and  potassium  nitrate.     A  large  consumption  of  water  prevented  thettL, 

effects. 

Assimilation  ox[)enments  in  the  presence  of  boric  acid  were  also  carried  oat  on 
four  assistaute.     During  a  preliminary  period  of  five  to  seventeen  days  the  men  »er» 
brought  into  a  state  of  "  nitrogen  equilibrium,"  followed  by  administration  of  bone 
acid  (3  grammes  per  diem)  for  twelve  days.    Two  of  the  men  then  for  a  time  reoelved 
no  boric  acid,  and  afterwards  underwent  a  second  treatment     Finally,  some  dayi 
were  devoted  to  studying  the  after-symptoms  of  the  experiments.     Two  of  the 
showed  a  loss  of  weight  due  to  loss  of  fat.     The  final  observations  also  showed 
secretion  of  urine  aud  absorption  of  nitrogenous  food  materials.     The  two  ot 
assistants  also  showed  a  loss  of  weight     These  two  latter  were  also  chosen  for 
Bubuer's  experiments  (see  next  paragraph),  in  which  the  amounts  of  expired  earbon 
dioxide  and  water  were  determined.     One  of  them  diminished  so  snddonly  in  wdgbt 
after  taking  3  grammes  of  boric  acid  daily  that  the  experiment  had  to  be  di 
continued.     The  weight  of  the  other  also  decreased,  but  increased  when  the  boric^ 
acid  was  discontinued,  and  again  fell  when  the  latter  was  readministered.     I|  vu 
not   demonstrated  by  the  above  experiments  that  boric  acid  affccled  (he  appeUte^l 

^^^  No  iniluenoe  upon  health  and  appetite  was  noticeable.  ^M 

^^M         Boric  acid  was  not  found  by  the  author  to  influence  the  temperature,  blocd- 

^^B.pressure,  or  kidneys.      As  the  elimination  of  boric  acid  by  the  urine  takee  frocii 

^^B eight  to  fourteen  days,  its  action  is  probably  cumulative. 

■  The  author  comes  to  the  conclusion  that  the  use  of  boron  compounds  io  food 

I       should  bo  forbidden. 

^^^        Tub   Action  ot-  Bouio  Aczo   ox  tbe   Diobhtion.      KuiiKsa,      {Arh.   Kaiuri 
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^Be8U7idk.-Jmt,  1902,  xix.,  70-88.) — According  to  the  author,  who  comes  to  the  ooc- 
^luBioD  after  numerous  experiments,  boric  acid  has  an  important  latent  action  on  the 
digestive  process.  Not  only  the  digestive  organs  themselves,  but  the  whole  alimenta- 
tion is  affected.  The  change  produced,  which  may  amount  to  a  loss  of  22  per  cent. 
of  energ)'  and  30  per  cent,  of  the  utilization  of  nitrogen-free  food,  is  a  very  important 
fact,  and  undoubtedly  means  injury  to  health,  as  the  amount  of  fat  in  the  body  may 
be  of  the  greatest  importance,  and  the  reduction  of  the  fat  must  be  followed  by  a 
rapid  fall  in  albuminoids.  Serious  results  may  result  in  infant  feeding,  to  invalids, 
old  people,  or  convalescents  by  borated  food^^. 

The  IsFLtENCE  OF  Borax  on  Mktabolisu  in  Man.  R.  O.  Neumann.  (Arb. 
Kaiscrl.  Oeswidh.-Amt.t  1902,  xix.,  8D-96.) — The  experiments  carried  out  by  the 
writer  on  himself  consisted  of  a  preliminary  period  of  four  days,  during  which  various 
observntioDS  were  taken ;  then  ten  days  with  daily  doses  of  3  grammes  of  borax, 
followed  by  four  days  without  borax,  and  concluding  with  daily  doses  of  5  grammes 
of  borax  for  three  days.  During  the  £rst  period  nitrogen  equilibrium  existed;  the 
seoretion  of  nitrogen  decreased  during  the  tirst  borax  treatment,  also  in  the  inter- 
mediate four  days,  but  was  not  further  diminished  by  the  larger  doses  of  borax.  His 
weight  fell  1,200  grammes  in  seven  days  of  the  )>orax  period.  The  flow  of  urine  was 
somewhat  increased,  and  boric  acid  could  be  detected  for  eighteen  days  after  the  last 
dose  of  borax  had  been  taken. 

The  Influence  of  Bokio  Acid  on  the  Utilization  op  Food.  A.  Heffter.  J 
{Arb.  Kaiserl.  (rcsuudh.-Amt^t  1902,  xix.,  97-109.) — Four  series  of  experiments  were 
made,  a  considerable  time  apart.  In  each  the  author  first  fasted  for  eighteen  to  twenty 
hours,  and  then  lived  on  milk  (2  to  3  litres)  and  eggs  (10)  for  forty-eight  hours, 
afterwards  again  fasting  for  eighteen  to  twenty  hours.  In  two  of  these  periods  no 
borax  was  taken,  and  in  the  other  two  the  food  was  borated,  one  by  taking  1  gramme 
of  boric  acid  daily  and  in  the  second  4  grammes  daily.  In  all  the  experimental 
periods  the  total  nitrogen  and  dry  Bolids  were  estimated  in  the  faeces,  as  well  as  in 
the  milk,  and  calculated  in  the  case  of  the  eggs.  The  boric  acid  was  found  to 
increase  the  solids  and  nitrogen  in  the  excreta.      When  1  gramme  of  boric   acid 

ti       was  taken  for  two  days,  the  dry  solids  amoimted  to  6-3  per  cent,  and  the  nitrogen 
6*09  per  cent,  of  the  amount  taken.     By  taking  i  grammes  of  boric  acid  in  two  days, 
the  amounts  wtre  8'B  per  cent,  and  8-9  per  cent,  respectively.     During  the  time 
when  no  boric  acid  was  taken  the  dry  soUds  were  3i5  and  1'5  per  cent.,  and  the 
nitrogoQ  8-0  and  3*9  per  cent,  for  the  two  days.    The  increase  of  the  nitrogenous 
matter  in  the  excreta  was  probably  due  to  the  diminished  absorption  of  albuminoids 
N      M  a  result  of  the  injurious  effect  of  the  boric  acid  on  the  mucous  membrane  of  the 
■  iDtestines,  boric  acid  often  causing  diarrhoea.     The  conclusion  is  that  boric  acid 
P^  is  not  without  objection  when  used  as  a  preservative. 

Quantitative  Kstim-vtions  of  the  Kxcretion  of  Borig  Acid  from  the  Body. 

G.   Bontaq.     [Arb.   Kaiscrl.   Gesundh.-Amt.^  1902,   xix.,   110-125.) — Single  doses  of 

3  grammes  of  boric  acid  were  administered  to  three  healthy  persons,  and  the  boric 

acid  then  determined  in  tbe  urine  by  titration  in  the  presence  of  mannite  after  the 

H    urine  bad  been  freed  from  phosphates  and  neutrali:!ed.     The  accuracy  of  this  method 

I   was  tested  by  preliminary  experiments.     Ic  was  found  that  the  urine  was  only  free 
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from  boric  acid  after  five,  eight,  and  nice  days  bad  elapsed  Eince  taking  the 
About  50  per  cent,  of  the  boric  acid  was  excreted  in  the  first  twelve  hours,  bat 
remainder  very  slowly.     After  the  fifth  day  the  quantity  was  so  small  that  it  coaJd 
not  be  quantitively  estimated.     In  all  three  experiments  very  similar  resulta^^^M 
obtained.     It  may  be  mentioned  that  in  one  case  hourly  variations  wore  uoHI^B 
which  were  probably  due  to  differences  in  the  quantity  of  water  secreted. 

Thb  Action  of  Rennet  on  Milk  in  the  Pkesence  of  Boron  Comi*oun-db  ^: 
OTBEB  Chemicals.    A.  Weit/.el.    {Arb.  KalserL  Gesundh.-Aifit.^  1902,  xix.,  126-166. 
Systematic  experiments  were  made  regarding  the  influence  of  ordinary  preservatii 
and  other  compounds  on  the  coagulation  of  milk  by  rennet.     Aqueous  solutions  of 
the  preservatives  were  employed  when  possible,  but  in  the  case  of  insoluble  coin* 
pounds  the  fine  powder  was  added  to  the  mixture  of  milk  and  rennet.     Observatiooi 
were  taken  as  to  whether  the  action  of  the  rennet  was  accelerated  or  retarded  by  tbo 
chemicals  used.     The  substances  experimented  with  were  divided  into  seven  groape:     « 
(1)   Alkaline  :    boras,  sodium   hydroxide,  sodium  carbonate,   and  sodium  bydrogci^| 
carbonate.     (2)  Salts  capable  of  precipitating  lime  :   sodium  oxalate,  sodium  Ouori<!e,^ 
and  sodium  oleate.    (3)  Other  salts  having  an  alkaline  reaction  :  sodium  sulphite, 
salicylate,  benzoate,  propionate,  acetate,   and  formate.     (4)  Neutral  salts :  sodiam 
chloride,  lithium  chloride,  sodium  nitrate,  perchlorate,  tartrate,  sulphate,  ammonium 
sulphate,  and  magnesium  sulphate,    (o)  Acid  salts  :  sodium  hydrogen  tartrate,  sodium 
hydrogen  sulphate,  and  sodium  persulphate.     (C}  Acids  :  boric,  carbon  dioxide,  oxalic, 
benzoic,  salicylic,  protocatecbuic,  and  gallic.     (7)  Formaldehyde^  saccharin,  aii( 
cane  sugar 

The  following  results  were  obtained  : 

1.  Borax  retarded  the  coagulation  when  present  in  only  small  quantities  (O'OI 
to  0*04  per  cent.),  and  the  amounts  usually  employed  (1  gramme  per  litre  of  milk] 
stopped  the  action  of  the  rennet  altogether.     All  other  alkaline  salts  acted  similarly^ 

2.  Coagulation  was  checked  by  those  salts  which  precipitated  the  lime  coin- 
pounds.  When  the  reaction  became  alkaline,  the  infiuence  of  alkalinity  also  showed 
itself. 

3.  The  neutral  salts  generally  bad  a  retarding  action.     Some  (sodium 
lithium  chloride)  principally  in  concentrated  solution,  more  feebly  when  presea6 
small  quantities.     Magnesium  sulphate  in  both  concentrated  and  dilute  solutioD 
considerable  influence. 

4.  SmEkll  quantities  of  the  acids  aided  the  coagulation.  After  carbon  dloxU 
boric  acid  had  the  most  feeble  action.  The  acid  salts  acted  in  the  same  manner 
the  acids. 

5.  The  action  of  formaldehyde  was  so  powerful  that  it  must  be  considered  aa  a 
direct  poison  to  the  rennet  enzyme.     Saccharin  in  small  quantity  had  little  influei 
but  stronger  solutions  greatly  hindered  the  coagulation.     Sugar,  up  to  20  per  oent 
the  weight  of  the  milk,  bad  no  action. 

TuE  Amount  of  Boric  Acid  Pkbsent  in  Hams  which  have  hekk  Stoebd 
Powdered  Bokax  or  Boric  Acid.    E.  Polenskb.   {ArL  KaiserL  Gesundk-Atni,^  i\ 
xix..  1G7,  168.) — It  is  already  known  that  fresh  meat,  when  packed  in  b- 
thoroughly  impregnated  with  the  same.    The  author  found  the  foUovv. 


I 
^  a 


THE  ANALYST- 


276 


of  borax  In  a  piece  of  unsmoked  ham  \veighing  fiOO  grammes,  which  had  been 

embedded  in  powdered  borax  for  three  weeks :  in  the  fat,  0*076  per  cent.  ;  in  the 
centre  lean  part,  273  per  cent. ;  and  in  the  outside  lean  portion,  4*05  per  cent.  Ad 
experiment  wae  then  made  to  show  that  boric  acid  and  borax  will  also  penetrate 
smoked  hams.  Two  smoked  hams,  each  weighing  5*5  kilogrammes,  were  packed — 
one  in  powdered  borax  and  the  other  in  powdered  boric  acid — and  kept  for  four 
weeks  in  a  dry  place  at  the  ordinary  temperature.  The  hams  were  then  well  rinsed 
with  water,  and  a  section  cut  from  each  measuring  10  centimetres  long,  6  centimetres 
wide,  and  6  centimetres  -thick.  These  sections  were  then  cut,  beginning  at  the  outside 
end,  into  small  pieces  of  0'5,  0*5.  1,  2,  and  2  centimetres.  The  borax  in  these  pieces, 
proceeding  from  the  outside  inwards,  was  then  found  to  be  0-449,  0*137,  0*0879, 
0*0764,  and  OOQoS  per  cent,  in  the  case  of  the  ham  packed  in  borax.    The  other  ham 

L   gave  0*273,  0*173,  0*099,  0-099,  and  0*0244  per  cent,  of  boric  acid. 

■  W,  P.  S. 
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FOODS  AND   DRUGS  ANALYSIS. 

le  Cholin  Teat  for  Cognac.      H.  Struve.     (^Zeit.  anal.   Chcm.,   1902,  xli. 


I 


284-289.) — The  products  sold  under  the  name  of  cognac  are :  (1)  genuine  cognac 
distilled  from  wine  and  matured  in  oak  casks ;  (2)  sweetened  cognac,  in  which  the 
crude  spirit,  often  obtained  from  inferior  wines,  is  mixed  with  sugar  and  caramel 
before  storing  ;  and  (3)  a  6otitiou8  article  prepared  by  mixing  a  crude  spirit  with 
Tarious  essences  and  fruit  flavours.  According  to  the  author,  cholin  does  not  occur 
in  wine,  genuine  cognac,  or  other  alcoholic  li(]uids  prepared  by  the  fermentation 
process ;  and  he  has  come  to  the  conclusion  that  cognac  in  which  cholin  is  present 
must  be  regarded  as  belonging  to  the  third  class.  For  the  detection  of  cholin  50  c.c. 
of  the  cognac,  from  which  the  alcohol  has  been  distilled,  are  digested  for  a  few 
momenta  in  a  porcelain  dish  with  a  few  drops  of  dilute  sulphuric  acid,  then  mixed 
with  an  excess  of  slaked  Hme  or  lead  oxide  and  evaporated  to  dryness.  The  residue 
is  extracted  with  97  per  cent,  alcohol,  and  the  alcoholic  extract,  which  is  usually 
colourless,  evaporated  to  dryness.  The  residue  is  dissolved  In  a  few  drops  of  water, 
and  a  little  of  the  hquid  evaporated  on  a  microscopic  slide  at  lOO*"  C.  As  a  rule, 
a  noncrystalline  white  residue  is  left,  though  white  crystals  of  lead  chloride 
are  to  be  observed  when  lead  oxide  was  used  in  the  first  evaporatioa  A  drop  of 
iodine  solution  is  then  added,  a  cover-glass  placed  over  it,  and  the  slide  examined 
under  the  microscope.  In  the  presence  of  cholin  the  characteristic  needle-shaped 
crystals  of  cholin  iodide  will  be  observed  in  a  few  moments.  These  orystals  at  first 
iucrease  in  size,  and  then  disappear  after  a  short  time.  When  the  preparation  is 
completely  dry  they  can  be  again  produced  by  the  addition  of  more  of  the  iodine 
reagent.  C.  A.  M. 
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Detection  of  Coal- Tar  Coloure  la  Preserved  Fruits  (Jams),  M^armaiade, 
Beiohelmann  and  Leuaober.  (Zcit./iir  offentl.  ChcmiCt  1902,  viii.,  205.) — A  portioal 
of  the  jam  is  diluted  with  water  and  boiled  for  one  hour,  after  adding  a  few  whitt 
woollen  threads.  The  latter  are  then  taken  out,  washed  with  cold  water,  and  treittd 
with  about  20  c.o.  of  2  per  cent,  ammonia,  no  notice  being  taken  of  any  oolotf^ 
change.  At  the  [end  of  fifteen  minutes  the  threads  are  withdrawn,  the  liqaid  it 
made  acid  with  sulphuric  acid,  and  fresh  wool  is  added.  If  this  wool  be  appreciably 
dyed  and  the  colour  be  unaltered  on  treatment  with  ammonia,  coal-bar  dyes  an 
present,  and  may  be  approximately  identified  in  the  usual  way.  The  boiled  aqueoai 
solution  of  the  jam  may  be  tested  for  the  presence  of  saccharin  and  salicylic  acid. 

w.  P.  a 


Detection  of  Coal-Tar  Colours  in  Pastry,  Cakes,  etc.  BeicUelmanii  and 
I.euBoher.  {^eit.  fiir  offeniL  Chemie,  1902,  viii.,  204,  205.)— The  following  methai 
is  given  for  testing  pastry  and  oakos  which  have  already  been  coloured  to  some 
extent  by  the  eggs  employed  in  making  them.  About  50  grammes  of  the  groouti 
material  are  boiled  for  one  hour  under  a  reflux  condenser  with  75  o.c.  of  acetonfi  ami 
10  c.c.  of  water.  The  solution  is  then  poured  off  into  another  flask,  the  ace 
distilled  off,  30  c.o.  of  water  are  added  to  the  residue,  and,  after  cooling,  the  soli 
fat  is  removed  by  filtration.  A  few  white  woollen  threads  are  added  to  the  filtrate, 
which  is  then  warmed  for  half  an  hour.  Should  tar  colours  be  present  the  wool  is 
dyed,  and  the  colour  may  be  identified  by  the  usual  tests.  Water  must  be  added  to 
the  acetone  in  order  to  extract  all  the  dyes,  and  the  acetone  must  afterwards  be 
removed  as  completely  as  possible,  so  that  all  the  fat  shall  separate  out  from  t 
solution.    The  colouring-matter  of  the  eggs  remains  in  the  fat.  W.  P.  8. 
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Detection  of  Red  Sanders  Wood  in  Cocoa.     Boichelmann  and  Iieuaobee. 

{Zck,  fur  offenil.  Chemie,  1902.  viii.,  203,  204.)— Sanders  (sandal)  wood  may  b* 
detected  in  cocoa-powders,  to  which  it  is  sometimes  added  for  the  purpose  of  maaki&i; 
the  addition  of  starch,  by  microscopical  examination,  or  by  the  following  colour 
tests.  From  3  to  3  grammes  of  the  sample  are  shaken  with  about  10  c.c.  of  absolute 
alcohol.  With  pure  cocoa  the  alcohol  remains  colourless,  or  is  coloured  only  a  faint 
yellow  ;  the  solution  gives  a  white  precipitate  with  sodium  hydroxide,  and  no 
reaction  with  ferric  chloride.  The  filtered  alcoholic  extract  from  sanders  wood,  or 
cocoa  mixed  with  the  latter,  is,  on  the  other  hand,  coloured,  and  gives,  with  diloio 
sodium  hydroxide  solution,  an  intense  violet  coloration.  Should  the  wood  have  beeo 
previously  exhausted,  this  coloration  is  less  pronounced.  Ferric  chloride  also  yieM* 
a  deep  violet  colour  with  the  extract  from  unexhausted  wood,  but  in  the  cam  of 
exhausted  wood  this  reaction  is  only  to  be  obtained  by  allowing  a  drop  of  fetiic 
chloride  solution  to  run  on  to  the  surface  of  the  alcoholic  extract.  A  violet  ring 
is  then  formed,  which  disappears  on  shaking.  Acetone  may  be  used  in  placo  oC 
alcohol  for  making  the  extraction.  W«  P. 
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Detection  of  Saccharin  and  Salicylic  Acid  in  Foods.  M.  Spica.  {Gaz. 
chim.  lUtl,  1901,  xxxi.,  [2],  41-46;  through  Zeit.  fiir  UnUrsuck.  der  Nahr.  und 
Gentissiniitelf  1902,  v.,  620.) — The  solution  to  be  tested  is  shaken  out  with  a  mixture 
of  ether  and  petroleum  spirit,  and  the  ethereal  layer  filtered  through  a  dry  filter.  The 
filtrate  is  divided  into  three  portions,  which  are  placed  in  separate  test-tubes  and 
evaporated  on  the  water-bath.  The  residue  in  one  of  the  tubes  is  tested  for  salicylic 
acid  by  adding  a  few  drops  of  concentrated  nitric  acid,  warming  the  mixture,  aud 
dyeing  wool  with  the  resulting  picric  aoid,  if  present.  To  another  test-tube  a  little 
calcium  oxide  is  added,  and  the  tube  heated  until  charring  commences.  The 
contents  of  the  tube  are  then  boiled  with  a  few  centimetres  of  water,  and  the  solution 
is  decanted  into  another  tube  containing  a  little  hydrochloric  acid  and  a  small  piece 
of  zinc  After  twenty  minutes  the  solution  is  poured  off,  and  a  few  drops  of  a 
solution  of  potassium  nitrate  and  anaphthylamine  hydrochloride  are  added  to  it. 
Should  saccharin  have  been  present  in  the  liquid  under  examination,  a  carmine  red 
coloration  is  produced  on  standing  for  a  few  minutes.  Extremely  small  traces  of 
saccharin  give  a  coloration  after  about  an  hour.  The  residue  in  the  third  test-tube 
is  oxidized  by  the  addition  of  a  little  sulphuric  acid  and  potassium  permanganate. 
After  warming,  any  excess  of  permanganate  is  destroyed  by  means  of  oxalic  or 
sulphurous  acid,  a  little  water  is  added,  and  a  Binall  quantity  of  a  solution  of 
diphenylamine  hydrochloride  is  added  to  the  bottom  of  the  test-tube  by  a  pipette. 
In  the  presence  of  saccharin  a  blue  ring  is  formed  at  the  junction  of  the  two  liquids. 

W,  P.  S. 


The  Acetio  Acid  Test  for  Oil  of  Turpentine.  P.  W.  Squire  and  C.  M. 
Caines.  (riiarm.  Joiirv.,  1902,  612,  513.) — An  acetic  acid  strictly  complying  with  the 
British  Pharmacopceia  titration  test  (which  requires  the  acid  to  bo  of  98'9  per  cent, 
strength)  does  not  form  a  clear  solution  with  all  samples  of  oil  of  turpentine  when 
mixed  in  equal  volumes.  The  acid  must  at  least  contain  99*6  per  cent,  of  acetic 
acid  to  give  clear  solutions  without  subsequent  turbidity.  W.  P.  S. 


Colour  Reactions  of  Oil  of  Peppermint.  P.  Welmans.  {Pharm.  Zcit.,  1901. 
xlvi.,  591,  592  ;  through  Zcit.  fiir  Untersnch,  dc7'  Nahr,  und  Genuss7niltel,  1903, 
v.,  633.) — P.  Fiora  has  stated  that  oil  of  peppermint  when  mixed  with  phenol  gives  a 
greenish-blue  coloration,  which  is  destroyed  by  heating  and  reappears  on  cooling  the 
mixture.  Creosol,  guaiacol,  resorcinol,  and  sodium  phenolate  gave  no  reaction.  The 
author  finds  that  the  reaction  does  not  take  place  when  absolutely  pure  phenol  is 
used,  but  the  addition  of  a  drop  of  nitric  acid  free  from  chlorine  causes  the  formation 
of  a  deep  blue  colour  wibh  a  copper-coloured  fiuorescence.  On  warming,  the  colour 
changes  to  yellow.  Chlorine,  therefore,  is  not  necessary  to  the  reaction.  Thei 
presence  of  acetic  acid  increases  the  intensity  of  the  colour.  Bromine  and  iodine 
give  a  violet  coloration  with  the  oil.  The  most  pronounced  blue  colour  is  obtained 
by  mixing  5  c.c.  of  oil  of  peppermint  with  1  c.c.  of  iodine-mercuric  chloride  solution 
(25  grammes  of  iodine  and  30  grammes  of  mercuric  chloride  dissolved  in  1,000  c.c.  of 
a  mixture  of  acetic  acid  and  acetic  ether  in  equal  parts).     Mercuric  chloride  itself 
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dissolves  to  a  considerable  extent  in  oil  of  peppermint,  giving  a  green  colour  on 
gently  wanning.  Further  heating  first  gives  rise  to  a  violet-blue  or  deep  green 
oolour^  according  to  the  amount  of  mercuric  chloride  present ;  the  blue  or  greett 
colour  then  disappears  and  the  whole  of  the  mercur}*  is  precipitated  as  subcbloride. 
The  supernatant  liquid  is  yellow,  becoming  green  on  standing  and  finally  blue.  In 
the  presence  of  much  mercnric  chloride  a  deep  green  colour  remains  throughout  lb* 
heating.     Prolonged  boiling  with  silver  nitrate  causes  a  mirror  to  be  formed. 

W.  P.  S. 


TOXICOLOGICAL  ANALYSIS. 


Notes  on  the  Serum  Test  for  Blood  in  Forentic  Cases.    Ogier  and  Herscber 

{Atifi.  (k  Chim,  aual,  1902,  vii.,  241-2-15.) — The  authors  confirm  the  statement 
Linossier  and  Lemoine  (Analyst,  xxvii.,  250)  that  serum  rendered  speci£c  fo 
human  hlood-serum  may  often  give  precipitates  with  solutions  of  the  blood-serum 
other  animals  ;  but  they  point  out  that,  if  the  amount  of  precipitate  and  the  rapidit 
with  which  it  appears  be  taken  into  account,  a  definite  conclusion  can  bo  arrived  al. 
Thus,  in  solutions  of  human  hlood-serum  at  38*  to  40°  C.  a  flocculent  precipitate 
appears  throughout  the  liquid  after  about  ten  minutes,  and  within  about  thirty 
minutes  the  precipitation  is  nearly  complete,  and  ^there  is  an  abundant  deposit  at 
the  bottom  of  the  tube.  On  the  other  hand,  in  the  case  of  other  blood  sera  the 
formation  of  the  precipitate  does  not  begin  until  after  a  much  longer  time,  utuaUy 
several  hours,  and  is  invariably  smaller.  In  testing  suspected  blood-stains  the 
authors  treat  the  stain  with  distilled  water  and  place  the  solution  in  small  tubes 
10  to  12  centimetres  in  length,  by  4  to  5  millimetres  in  diameter.  At  the  same  time 
they  prepare  solutions  of  approximately  the  same  strength  of  the  sera  of  the  blood  of 
man,  and  of  five  or  six  domestic  animals.  A  few  drops  of  the  prepared  serum, 
reagent  are  then  added  to  each  tube,  and  the  whole  of  the  tubes  shaken  and 
immersed  in  a  water-hath  at  37°  to  40°  C.  If  after  thirty  minutes  no  precipitate  is 
formed  in  the  tubes  containing  the  solation  under  examination,  the  authors  conclude 
that  it  does  not  contain  human  blood,  and  take  no  notice  of  any  precipitate  that  may 
subsequently  be  formed.  If,  on  the  other  hand,  a  positive  result  be  obtained,  the; 
report  that  it  is  extremely  probable  that  the  stain  consisted  of  human  blood.  As  it 
is  not  possible  to  carry  out  control  tests  with  the  blood  of  an  indefinite  number  of 
animals,  a  more  positive  assertion  is,  in  their  opinion,  not  justifiable.  With  negativ 
results,  however,  the  case  is  different.  Thus,  in  a  recent  criminal  trial  the  prisoner 
asserted  that  a  recent  blood-stain  was  caused  by  the  blood  of  a  rabbit.  The  authors 
therefore  prepared  a  serum  specific  for  rabbit's  blood-scrum,  and  when  this  gave  no 
precipitate  within  thirty  minutes  with  a  solution  of  the  stain  they  were  able  to  ataLe 
with  certainty  that  the  stain  did  not  consist  of  rabbit's  blood.  C.  A.  M- 


THE  ANALYST. 


279 


I 

r 


I 


ORGANIC  ANALYSIS. 

Reactions  taking  Place  io  the  Determination  of  the  Iodine  Value.  Harry 
Ingle.  {Jouni,  Soc.  Chtm.  Ind.^  1002,  587-505.) — As  the  result  of  a  series  of 
experiments,  the  author  has  come  to  the  conclusion  that  the  first  action  of  the  iodine 
solution  is  to  add  iodine  monocbloride  directly  on  to  the  unsaturated  honds  in  the 
substance  under  examination.  If  in  the  iodochloride  thus  formed  a  carbon  atom,  to 
-vrbich  the  iodine  or  chlorine  is  attached,  be  joined  also  to  a  negative  radical  such  as 
.C^H.  or  .COOH,  the  iodochloride  is  uot  very  stable.  By  the  action  of  water  it  la 
decomposed,  and  the  iodine  or  chlorine  is  replaced  by  hydroxyl,  acid  being  at  the 
same  time  produced.  The  acid  may  be  estimated  immediately  after  the  determination 
of  the  iodine  absorption  by  adding  potassium  iodate,  and  again  titrating  with 
thiosulphate.  In  the  case  of  oils  the  quantity  of  hydriodic  acid  liberated  enables 
one  to  ascertain  approximately  the  amounts  of  fatty  acid  containing  one  and  two 
unsaturated  bonds  respectively. 

There  is  a  tendency  for  iodochloride  to  be  decomposed  by  the  action  of  potassium 
iodide,  the  halogen  being  liberated  again.  The  iodine  value  may  thus  appear  too 
low.  It  Is  desirable  to  use  sutlicient  chloroform  to  retain  the  whole  of  the  iodo- 
chloride in  solution,  and  to  add  water  before  introdacing  the  potassium  iodide 
solution.  Some  of  tbe  iodochloride  is  thus  converted  into  a  hydroxyl  compound, 
which  is  more  soluble  in  the  chloroform,  and  is  not  so  readily  decomposed  by  the 
potassium  iodide. 

Waller's  solution  contains  iodine  hydrocbloride — ICl,  HCl — and  as  this  has  to  be 
decomposed  before  addition  takes  place,  it  is  not  only  slower  in  action  than  lliibl's 
solution,  but  also  may,  on  this  account,  with  certain  substances  yield  either  no 
iodine  value  at  all,  or  one  much  below  the  correct  amount.  This  is  especially  the 
case  where  an  adjacent  negative  radical  exerts  a  protecting  influence  over  the  un- 
saturated bonds. 

Substitution  does  not  take  place  during  tbe  determination  of  the  iodine  value 
by  the  methods  ordinarily  employed.  A.  M, 


Determination  of  Fentanes  and  Pentosans.  E.  Erober  and  C.  Bimbach  ; 
oommunicated  by  G.  B.  ToUons.  (Zeits,/.  angew.  Chevi.,  1902,  xv.,  477.) — Compare 
ANALYST,  1890,  178,  and  1901,  133.  Himbach  has  distilled  arabinose  and  xylose 
with  hydrochloric  acid  of  different  strengths  to  ascertain  whether  the  yield  of  (urfurol- 
phloroglucide  is  thereby  affected.  Tbe  maximum  yield  was  obtained  with  ooid  of 
specific  gravity  108  to  1*10,  but  he  recommends  that  1*06  be  still  adhered  to,  as  it  is 
the  generally-accepted  strength.  The  distillation  is  carried  out  in  a  metal  bath  with  tbe 
constant  addition  of  small  quantities  of  acid,  until  the  distillate  no  longer  gives  a  red 
coloration  with  aniline  acetate.  More  than  the  calculated  quantity  of  phloroglucinol 
is  dissolved  in  hydrochloric  acid  (specific  gravity  1-U6)  and  added  to  tbe  distillate, 
which  is  then  made  up  to  400  c.c.  and  allowed  to  stand  twelve  to  fourteen  hours. 
The  pboroglucide  is  collected  in  a  porcelain  Gooch  crucible,  using  slight  suction.  It 
is  washed  with  150  c.o.  of  water,  taking  care  to  keep  the  precipitate  covered  vrith 
liquid.     It  is  then  dried  for  four  hours  in  a  water-oven,  transferred  to  a  stoppered 
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tube,  allowed  to  cool,  and  weighed.    To  the  weight  found  it  is  necessary  to  add 
'0052  gramme  to  compensate  for  phloroglacide  dissolved  in  the  acid  and  wash-water,      i 
The  corrected  weight  may  be  then  calculated  to  forfurol  or  arabinose,  eta    The      I 
reaction  between  furfurol  and  pbloroglucinol  takes  place  in  accordance  with   the 
equation — 

More  accurate  results  are  obtained  by  use  of  Krober's  tables,  which  are  based  oo  4  ^ 
large  number  of  experiments  with  different  pure  materials.     The  following  are  h 
few  of  the  figures  : 


Phloro- 

glucidt*. 

Fur- 

fun.l. 

Arabi- 
DO«e. 

Afftban. 

Xylose. 

Xylftn. 

Pentwe. 

P«llt«MI 

0  030 

0-0182 

0-0391 

0-0344 

00324 

0-0285 

00385 

0  0315 

0-050 

0-0286 

0-0611 

00538 

0-0507 

0-0446 

00559 

0<W92 

0*074 

00411 

0-0875 

00770 

0O72G 

00639 

00801 

O-O700 

0-100 

0-0546 

0-1161 

0-1022 

0-0964 

00848 

0-1063 

0093a 

0169 

0-0004 

01919 

0-1GS8 

0-1592 

01401 

0-175G 

01546 

0-200 

01065 

0-2250 

01984 

0-1874 

0-1649 

02065 

01817 

0-300 

0-1581 

0-3335 

0-2935 

0-2784 

02450 

0-30G0 

0-3693 

4 


The  last  two  columns  are  for  use  in  cases  where  it  is  not  known  which  pentoM, 
or  pentosan  is  present.  In  most  plant  substances  araban  and  Tcylan  occur  together,] 
but  gums  contain  araban  almost  exclusively,  and  wood  and  straw  only  xylan. 

A.  M. 


The  Initial  Aotion  of  Iodine  and  other  Ozidizing  Agents  in  the  Hydrolysis 
of  Starch  and  Dextrin.  P.  E.  Halo.  {^cits.  Anorg.  Chcm.,  xxxi.,  100.)— As  the 
result  of  an  elaborate  investigation,  the  author  comes  to  the  conclusion  that  the 
small  loss  of  iodine,  as  well  as  the  production  of  red  or  purple  colorations,  which 
are  occasionally  met  with  when  orsenious  or  antimonious  oxide  is  titrated  with 
iodine  solution,  starch  being  used  as  indicator,  is  probably  due  to  the  presence  of 
soluble  starch  in  the  starch.  A  small  quantity  of  this  substance  appears  to  bs 
oxidized  by  the  iodine,  as  well  as  by  hydrogen  peroxide  or  potassium  permangaoa 
iu  alkaline  solutions,  and  the  resulting  organic  acid  exerts  a  hydrolysing  action  o 
the  remainder  with  the  formation  of  erythrodextrin,  which  gives  a  red  colour  wit 
iodine.  The  presence  of  arsenious  or  autimonious  oxide  apparently  favours  thi 
reaction.  A.  G.  L. 


I 


On  Malt  Biastase.     A.   K.   Ling  and  B.  P.  Davis.     {Joum,  Fed,  InttitM 
Brewing,  1902,  viii.,  473-495.) — As  the  result  of  numerous  experiments  on  the  nalu 
of  the  diastase  in  different  malts  used  for  brewing  purposes,  the  following  conclusio 
are  arrived  at :  Diastase  prepared  from  well-grown,  low-dried  malt  hydrolyses  thi 
Btaroh  in  a  2  to  5  per  cent,  starch  paste  at  temperatures  between  50*^  and  60°  C.  to  m 
point  at  which  the  specific  rotatory  power  and  the  cupric  reducing  power  of  the 
matter  in  solution^  after  the  hydrolysis  has  proceeded  for  about  one  and  a  half 
hours,  are : 

[a]o8^  149-5  - 150.     Rr«  77-78. 
At  the  end  of  twenty-four  hours  these  constants  are  practically  those  of  maltose,  and 
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m  the  solution  nothing  bat  maltose  could  be  detected.  On  the  other  hand,  diastase 
prepared  from  m alb  grown  under  abnormal  conditions  (c.j/.,  made  in  the  laboratory) 
does  not,  even  when  used  in  largo  excess,  hydrolyse  starch  completely  to  maltose. 
The  nature  of  the  product  other  than  maltose  has  not  yet  been  determined.  A 
similar  effect  to  the  latter  is  also  apparently  produced  by  the  action  on  starch  of 
diastase  which  has  been  slowly  heated  to  115-5'^  to  120*^  C  ;  but  diastase  which  has 
been  rapidly  heated  to  this  temperature  produces  a  more  pronounced  effect.  Tlie 
final  temperature  at  which  malt  has  been  kilned  is  not  alone  a  criterion  of  its 
behaviour  towards  starch,  nor  is  the  "  diastatio  power"  as  determined  by  Lintner's 
method.  When  diastase  is  heated  in  solution  to  above  Q^°  C.  its  action  on  starch 
paste  appears  to  be  quite  different  to  that  of  diastase  solution  which  has  not  been 
heated  higher  than  60°  C.  This  is  indicated  by  the  constants  of  the  matter  in 
solution,  and  also  by  the  fact  that  dextrose  is  invariably  present  as  one  of  the  &ual 
products  of  the  hydrolysis.  W.  P.  S. 


The  Determination  of  Albuminoid  and  Froteld  Ammonia.     I«.  W.  Winkler. 

{Zeit.  a?ial.  Chcm.,  1902,  xli.,  290-300.) — According  to  the  author,  an  estimate  of  the 
nitrogenous  organic  impurities  in  water  can  be  formed  in  a  much  simpler  and  more 
certain  manner  by  oxidation  with  potassium  persulphate  in  acid  solution  than  by  the 
ordinary  method  of  oxidation  with  alkaline  permanganate.  Since  the  amount  of 
ammonia  thus  split  off  and  determined  directly  in  the  liquid  without  distillation 
differs  from  that  obtained  as  albuminoid  ammonia,  the  author  distinguishes  it  by  the 
name  of  "  proteid  ammonia."  Preliminary  experiments  with  solutions  of  caffeine  and 
other  nitrogenous  compounds  having  shown  that  there  was  only  a  trifling  increase  in 
the  amount  of  proteid  ammonia  after  fifteen  minutes'  heating,  that  limit  of  time  was 
adopted  in  all  subsequent  determinations.  The  following  table  gives  the  comparative 
amounts  of  proteid  and  albuminoid  ammonia  obtained  from  different  compounds 
together  with  the  theoretical  quantities : 


AmnioniA 

^^^^          Substance 

Proteid 

Albuminoid 

Theoretically 

,- 

Ammonia. 

AmmonU. 
PerOnt. 

ObiauubU. 

P«r  Cent. 

Percent. 

Urea.., 

270 

2-2 

66*67 

Hippuric  acid 

7-4 

31 

9-45 

Uric  acid      . . 

10-6 

4-3 

4017 

Caffeine 

15-2 

150 

26-29 

Lencin 

10-2 

11-3 

12-98 

Tyrosin 

7-9 

8-0 

10-30 

Afipartio  acid 
Gelatin  (18'3  per  o 



i:-2 

11-3 

12-81 

eat.  N.) 

9-1 

8'2 

22-22 

Albumin  (15-7  per 

cent.  N.) 

7-1 

6-7 

19  06 

The    solutions    required    in    the    determination    of    proteid    ammonia    ar6 
(1)   Poiassium  persulphate  1  per  cent,  solution.     In  order  to  free  the  commercial 
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salt  from  ammonium   persulphate,    15  grammes  are  powdered  and   diaac^ved 
100  c.c.  of  water  at  60*^  C,  to  which  is  added  1-5  grammes  of  potassinm  hydroxidt 
and  the  solution  filtered  through  cotton-wool  and  left  for  some  hours  in  a  cool  plaoa. 
The  crystals  are   collected,   washed   with  cold   water,  and  dried   at    the  ordinarj^ 
temperature     The  solution  of  the  salt  ia  not  very  stable,  but  is  applicable  so  lor 
as  barium  chloride  does  not  produce  more  than  a  turbidity.     (2)  An  approximate] 
s  N.  solution  of  sulphuric  aoidt  prepared  by  diluting  6  c.c.  of  pure  concentrated 
to  a  litre.     (3)  Ammonium  chloride  solution,  containing  0*315  gramme  per  litre; 
1  c.c.  ~0'1  milligramme  of  ammonia.    (4)  Nessler's  reagent,  prepared  by  trituratii 
10  grammes  of  mercuric  iodide  with  water,  adding  5  grammes  of  potassium  iodid< 
and  mixing  the  liquid  with  a  completely  cold  aqueous  solution  of  20  gr&mmei 
sodium  hydroxide,  the  total  amount  of  water  used  being  100  c.c.     Mercuric  chlori< 
must  not  be  used  for  the  reagent.     (5)  Sodium  potassium  tartrate  solution,  coatainiDi 
50  grammes  in  100  c.c,  with  5  o.c  of  Nessler's  reagent  as  a  preservative.     In 
determination  of  the  ammooia  equal  parts  of  solutions  4  and  5  are  mixed,  and  tennt 
the  "mixed  reagent."     If  any  separation  of  mercuric  iodide  occur  in  using  tlii3  mix( 
reagent,  0*1  to  0*2  gramme  of  potassium  iodide  should  be  dissolved  in  50  cc.  thersol- 

In  the  determination  of  the  proteid  ammonia,  100  o.c.  of   the  water  under 
examination  are  mixed  with  5  c.c.  of  the  sulphuric  acid  solution  and  5  c.c.  of  ih^ 
potassium  persulphate  solution,  and  if  the  liquid  has  not  then  an  acid  reaction,  an 
additional  5  c.c.  of  the  acid  are  added.     The  flask  is  covered  with  an   iavertet^ 
beaker  aud  placed  on  a  water-bath  in  which  the  water  is  boiling  vigorously,  so  that     , 
the  contents  of  the  dask  reach  a  temperature  of  90°  C.  in  four  to  6ve  minutes,  and  offl 
95'  C.  after  two  or  three  minutes  longer.     After  fifteen  minutes  the  flask  is  cooled  in" 
a  current  of  water  and  its  contents  transferred  to  a  cylinder,  into  which  is  also 
introduced,  drop  by  drop,  5  c.c.  of  the  mixed  reagent     At  the  same  time  100  c.c  o! 
the  water  under  examination  are  placed  in  a  duplicate  cylinder  and  mixed  with  5  c.c^ 
(or  10  CO.)  of  the  sulphuric  acid,  then  with  5  c.c.  of  the  mixed  reagent,  added  drop  hf^m 
drop,  and  then  with  5  c.c.  of  potassium  persulphate  solution.     The  yellow  colour  of 
the  liquid  in  the  second  cylinder  will  be  much  fainter  than  that  of  the  first  cylinder.     ' 
The  standard  ammonium   chloride  solution  is  now  added  until  the  colours  of  theHI 
liquids  in  both  cylinders  are  the  same,  and  the  number  of  c.c.  required  gives  the 
amount  of  proteid  ammonia  in  the  water. 

From  the  results  of  experiments  on  different  waters,  the  author  states  that 
absolutely  pure  natural  water  no  proteid  ammonia  is  found.    He  considers  that  if 
proteid  ammonia  amounts  to  more  than  0*1  milligramme  per  litre,  the   water 
defective  from  a  hygienic  point  of  view  for  drinking  purposes.     Since  the  method 
only    measures    the    soluble    nitrogenous    impurities,    the   albuminoid    aoomonia 
determination   is   preferable   in   the   ease   of   strongly   turbid    water  and   also  for 
coloured  waters. 

The  spontaneous  purification  of  impure  water  exposed  to  the  air  is  shown  in 
following  series  of   determinations.     The   tap-water  before  the   addition   of   unni 
(1  CO.  to  10  litres)  contained  in  1  litre  no  free  ammonia,  005  milligramme  of  proteid] 
ammonia,   no  nitrous  acid,   and   1*6    milligrammes  of  nitric  aoid,   and   required^ 
309  milligrammes  of  potassium  permanganate  in  the  oxygen  absorption. 
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I               Water  CoiiUininK 

Free 

Proteid 

NA. 

N,03. 

MUli. 

KMdO^ 

^L 

Aroxnuuift. 

AtnmoouL 

Couaumed. 

F 

,       MOU- 

MItli- 

MUU- 

MiUl- 

gramtneH. 

gram  men. 

granimeH. 

gramratifl. 

grant  me«, 

Freshly  mixed 

0-19 

0-75 

000 

1-6 

508 

After    1  week 

0-20 

0-80 

000 

1-7 

4-01 

,,      2  weeks     ... 

0-00 

0-77 

0-38 

21 

301 

..      4 

000 

0-76 

0-00 

2-7 

3-91 

..      6      „ 

0-00 

0-10 

0-00 

7-4 

3*79 

..      8 

0-00 

0-09 

000 

10-0 

306 

„     10      „         ...         . 

000 

0-08 

O'OO 

8-5 

'       299 

..    12      .. 

000 

0-07 

0-00 

7'2 

299 

^ 

C.  A.  M. 
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Sxamination  of  Qlue  aud  Qelatine.  A.  Miillsr.  {Zeits.  /.  angew,  Ciieni., 
1902,  XV.,  482.) — The  sample  is  dissolved  in  water,  and  the  glutin  is  precipitated  by 
the  addition  of  a  known  quantity  of  tannic  acid,  the  excess  of  tannic  acid  being 
estimated  by  titration  with  permanganate.  Ten  grammes  of  the  sample  are  allowed 
to  swell  in  water  overnight,  then  heated  and  made  up  to  600  c.c.  Quantities  of 
10  c.c.  are  taken,  and  tannin  solution  (5  grammes  in  1  litre)  is  added  gradually,  with 
constant  stirring — 30  c.c.  in  the  case  of  leather-glue  or  gelatine,  and  25  c.c.  in  the 
case  of  bone-glue — then  20  c.c.  of  a  5  per  cent,  solution  of  potash  alum  arc  added, 
the  liquid  is  stirred  on  the  water-bath  for  a  minute,  then  rapidly  filtered  and  washed 
with  water  at  30^  C.  The  filtrate  is  titrated  with  standard  permanganate  solution. 
In  order  to  correct  for  reducing  substances  in  the  glue  not  precipitated  by  tannin  a 
second  determination  is  made,  in  which  the  filtrate  is  treated  with  hide  powder  and 
then  titrated.  The  diCTerence  between  the  two  gives  a  measure  of  the  glutin.  Under 
the  conditioQS  laid  down,  100  grammes  of  tannin  precipitate  1391  of  glutin.  The 
results  agree  well  with  those  obtained  by  Kjeldahl's  process,  hut,  unhke  the  latter, 
they  are  unaffected  by  the  presence  of  nitrogenous  impurities.  A*  M. 


Estimation  of  Guanidine.  A.  Vozarik.  {Zeit,  fiir  angew,  Cliem.,  1902,  xv., 
670-672.)— The  method  is  based  upon  the  precipitation  of  guanidine  by  picric  acid. 
As  the  compound  formed — CH^N3.0HC^JH.^(N0.^).,— is  soluble  at  the  ordinary 
temperature  in  about  1,280  parts  of  water,  the  precipitation  is  carried  out  iu  an 
ammoniacal  solution  of  ammonium  picrate  previously  saturated  with  guanidine 
picrate.  Tbts  solution  is  prepared  by  dissolving  d  grammes  of  ammonium  picrate, 
0*075  gramme  of  guanidine  picrate,  and  5  c.a  of  ammonia  (specific  gravity  0*91)  in 
1,000  c.a  of  water.  In  carrying  out  the  process,  8  grammes  of  the  guanidine  salt  to 
be  tested  are  dissolved  in  water  which  has  been  rendered  ammoniacal,  and  made  up 
to  1  litre.  It  is  essential  that  the  strength  of  this  solution  as  regards  its  guanidine 
salt  contents  should  be  from  0*8  to  1  per  cent.  After  allowing  to  stand  for  two  to 
three  hours  in  order  that  any  lead  present  may  settle,  25  c.c.  are  precipitated  by 
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dropping  in  100  c.c.  of  the  ammonium  picrate  Bolution.     The  precipitate  ie  filtered 
after  standing  six  to  twelve  hours  through  a  Gooch's  crucible  containing  a  Hltl* 
asbestos,  washed  with  ammonium  picrate  solution  (the  latter  being  removed  as  ma 
as  possible  by  suction),  dried  at  UC^  C,  and  weighed.     The  precipitate  retains  abo 
1  per  cent,  of  its  weight  of  the  ammonium  picrate  solution,  and  tha  asbestos  *2'5 
cent,  of  its  weight.     The  weight  of  the  precipitate  is  corrected  for  these  amoucta. 

w.  P.  a 


4 


ThM 


To  Distinguish  the  different  Varieties  of  Carbon.     E.  Donath  and  B.  Blar 
gosohes.     {Chem.  Ind.,   1902,  xxv.,  226.)— In  consequence  of  the  use  of  differtmi 
modifications  of  carbon  for  the  manufacture  of  arc-light  pencils  and  electrodes,  i 
of  importance  to  be  able  to  distinguish  thorn.     One  is  able  to  do  this  to  some  ex 
by  taking  advantage  of  their  different  behaviour  to  oxidizing  agents.     Diamonds 
not  attacked  by  a  mixture  of  potassium  chlorate  and  concentrated  nitric  acid, 
bum  in  oxygen  to  carbon  dioxide  at  temperatures  above  700°.    They  are  rapidi 
attacked  by  fused  alkaline  carbonates. 

Graphite,  on  treatment  with  fuming  nitric  acid  and  potassium  chlorate, 
oxidized  to  graphitic  acid.  Some  varieties  of  natural  graphite,  when  soaked  in  a  li' 
nitric  acid  and  then  ignited,  swell  up  with  the  formation  of  worm-like  excresoea 
Those  varieties  that  do  not  give  this  reaction  have  been  termed  **  graphitite ' 
Luzi.  Graphite  is  not  attacked  by  nitric  acid  (1*4),  and  only  slowly  by  a  mixt^ 
of  this  with  concentrated  sulphuric  acid. 

Graphite,  retort  carbon,  coke,  and  petroleum  coke  are  not  dissolved  by  boili 
nitric  acid  (1**1),  but  are  attacked  somewhat  by  a  mixture  of  this  with  coucen 
sulphuric  acid.     Anthracite,  coal,  brown  coal,  charcoal,  sugar  charcoal,  soot,  and  pu 
amorphous  carbon  are  partially  dissolved  by  the  nitric  acid  with  the  formation  of  an 
intense  brownish-red  coloration.    In  the  mixture  of  nitric  and  sulphuric  acids  solutioii^ 
is  more  rapid.  V 

By  boiling  with  concentrated  alkaline  permanganate  solution  coal  and  brown 
coal  are  oxidized  to  oxalic  acid.     Graphite,  on  the  other  hand,  is  not  attacked,  aml^ 
coke  and  charcoal  only  to  a  small  extent.     Brown  coal,  lignite,  and  pitch  may  bfl^ 
distinguished  from  coal  by  treating  with  brominated  potash.     The  former  dissolves 
readily,  but  the  latter  is  little  affected.     Charcoal  also  is  but  little  attacked. 

Graphite  and  coke  can  be  differentiated  by  fusion  with  sodium  sulphate.  The 
former  is  unaffected,  but  the  latter  reduces  the  sulphate  to  sulphide  and  sulphite. 

A  characteristic  property  of  charcoal  is  that,  on  continued  heating  with  concen- 
trated sulphuric  acid,  it  dissolves  with  the  formation  of  sulphurous  acid  and  brown 
coloration.     Coal  under  the  same  conditions  is  not  entirely  dissolved. 

Ordinary  soot  and  lamp-black  may  be  distinguished  from  soot  made  &om 
naphthalene  by  extracting  with  petroleum  ether.  The  latter  yields  a  tluoresoenc 
station,  which  on  evaporation  leaves  a  residue  of  charaoterietic  odour. 

Valuable  information  may  often  be  obtained  by  eubmitting  a  sample  to  dry 
distillation,  or  by  examining  for  impurities,  such  as  nitrogen  and  sulphur,     Mi 
scopic  examination,  combined  with  treatment  with  chromic  acid,  is  al.so  often  usefuL 

The  amount  of  anthracite  in  an  adulterated  graphite  may  be  roughly  eutiiua 
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by  observing  the  coloration  produced  on  boiling  with  nitric  acid,  and  the  quantity  of 
oxalic  acid  produced  by  treatment  with  alkaline  permanganate.  Charcoal  may  be 
detected  in  the  presence  of  coke  by  the  coloration  with  nitric  acid.  Ketort  carbon  is 
distinguished  from  graphite  by  not  giving  Brodie'e  graphitic  aoid  reaction.  Klectrio 
graphite  can  be  distinguished  from  natural  only  by  its  physical  properties.      A.  M. 


INORGANIC    ANALYSIS. 


I 
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The  Determination  of  Copper  as  Cuprous  Thiooyanate  in  the  Presenoe  of 
Bismuth,  Antimony,  Tin,  and  Arsenic.  B.  G.  van  Name.  {ZeiU*  Anorg,  Client,, 
xxxL.  92.)— The  author  finds  that  the  separation  of  copper  from  bismuth  by 
precipitation  as  tbiocyanate  is  not  very  satisfactory,  even  in  the  presence  of  both 
hydrochloric  and  tartaric  acids,  as  the  presence  of  much  free  acid  exerts  a  solvent 
action  on  the  precipitate,  whilst  if  too  little  acid  is  present  the  latter  will  be 
contaminated  with  basic  salts  of  bismuth.  He  finds  it  best  to  start  with  a  fairly 
acid  solution  of  the  two  metals,  and  roughly  ascertain,  by  means  of  a  few  blank 
tests  on  separate  portions  of  the  solution,  the  maximum  quantity  of  ammonium 
bisulphite  solution  which  may  bo  added  (to  neutraliise  the  acid)  without  precipitating 
bismuth.  From  antimony  and  tin,  on  the  other  hand,  the  separation  is  easiiy 
effected  in  the  presence  of  small  quantities  only  of  hydrochloric  and  tartaric  acids, 
whilst  for  the  separation  from  arsenic  the  presence  of  a  fair  amount  of  hydrochloric 
acid  is  all  that  is  necessary.  A.  G.  L. 


On  a  Modification  of  Boso's  Method  of  Separating  Nickel  and  Cobalt. 
B.  L.  Taylor.  (CVww.  News,  Ixxxv.,  269.)— In  Rose's  method  the  cobalt  is  pre- 
cipitated as  sesquioxide  from  dilute  solutions  containing  free  hydrochloric  aoid  by 
means  of  bromine  or  chlorine,  and  barium,  strontium  or  calcium  carbonate,  nickel 
remaining  in  solution.  The  process,  even  as  modified  by  Henry  (Chcm.  Oazz.^  1855, 
237),  requires  several  hours,  and  has  consequently  fallen  into  disuse.  The  author  of 
the  present  paper  found,  however,  that  if  neutral  solutions  are  used  instead  of  acid 
ones,  the  method  not  only  becomes  more  accurate,  but  the  precipitation  of  the  cobalt 
is  complete  in  a  few  minutes.  From  his  experiments,  he  comes  to  the  conclusion 
thac  the  retarding  efifecC  of  the  free  acid  on  the  precipitation  of  cobalt  is  due  to  the 
production  of  considerable  quantities  of  free  carbonic  acid.  The  method,  as  recom- 
mended by  him  for  both  quantitative  and  qualitative  analysis,  consists  simply  in 
adding  to  the  cold  neutral  solution  of  the  metallic  chlorides  a  paste  of  precipitated 
barium  carbonate  and  water  and  then  bromine  water,  allowing  to  stand  for  ten 
minutes,  and  filtering  the  precipitate  off.  If  the  solution  is  allowed  to  stand  for 
more  than  an  hour  in  contact  with  air  some  nickel  may  be  precipitated.  If  the 
solution  of  the  chlorides  contains  free  acid,  this  must  be  removed  by  evaporation, 
neutraliising  with  a  caustic  alkali,  or  else  by  adding  excess  of  barium  carbonate, 
boiling  to  expel  the  free  caibonic  acid,  and  cooling  before  adding  the  bromine  water. 

A,  G.  L. 
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The  Volumetric  Determination  of  the  Double  Phosphates  of  AmmoniuDt 
with  Cadmium,  Cobalt,  Hauganese,  acd  Zinc.  H.  D.  Dakin.  (^eit.  a^al 
Chem.,  1902,  xli.,  279-284.) — The  method  conBists  of  dissolving  the  precipitate  of  iht 
double  phosphate  in  an  excess  of  normal  acid,  and  titrating  the  excess  with  nonnil 
alkali,  using  methyl  orange  as  indicator,  as  in  Stolba's  method  of  titrating  ammonioiD 
magnesium  phosphate.  The  end-point  of  the  titration  is  reached  when  the  meUt 
present  is  converted  into  sulphate  or  chloride  and  the  phosphoric  acid  into  nvono^ 
phosphate.     Thus : 

3f"(NH,)P0,  +  H,SO,  =  M"SO,  +  (NH,)H,PO,. 

Cadmium  ammonium  phosphate  precipitated  in  the  cold  and  dried  at  100^ 
containB   1    molecule  of   combined   water.      In  test  experiments  the   amounts 
cadmium    found   were  within   00007    gramme   of   the   theoretical   amounts.      Tb^ 
conditions  for  the  quantitative  separation  of  cobalt,  manganese,  and  zinc  as  dot 
phosphates  with  ammonium  were  described  in  a  former  communication  {Zcit.  oMi 
Chem.t  xxxix.,  278  and  784).     In  each  case  satisfactory  results  were  obtained  in  tht' 
test  experiments.    {Cf.  Walker,  AjJAtiVST,  xxvi,,  304.)  C.  A,  M 


The  Detection  of  Traces  of  Vanadium,  and  the  Separation  of  Vanadium 
from  Molybdenum.  P.  Truchot.  {Ann,  de  Chim.  anal.,  1902,  vii.,  167,  168.) — In 
the  author's  electrolytic  method  of  determining  vanadium,  the  deposit  on  the  cathode 
is  browniah-yellow  and  more  or  less  iridescent.  On  washing  the  deposit  with  water 
and  alcohol,  evaporating  the  latter  by  gentle  heat,  and  treating  the  deposit  vtiih  a 
little  potassium  bisulphate  and  2  to  3  drops  of  sulphuric  acid,  a  characteristic  yellow 
coloration  is  obtained. 

On  now  adding  a  few  crystals  of  strychnine  sulphate,  a  bluish-violet  colour 
changing  to  rose  is  produced. 

This  reaction  is  capable  of  detecting  1  part  of  vauadio  acid  iu  100.000. 

The  colorations  given  by  other  alkaloids  and  by  phenols  with  vanaJic  anhydride 
are  as  follows  :  Atropine,  nil ;  caffeine,  nil ;  santonin,  nil ;  phenol,  dark  green  ; 
pyrogallol,  very  dark  brown. 

Separation  of  Vanadium  j'rom  Molybdenum. — Molybdenum   is   deposited  as 
black  hydroxide  upon  the  cathode  under  exactly  the  same  couditiona  as  described 
above  in  the  case  of  vanadium.    On  ignition,  this   hydroxide  is  converted  into 
molybdic  acid,  which  is  completely  volatilized  at  a  red  heat. 

When  both  vanadium  and  molybdenum  are  present,  the  deposit  is  first  iimitaA 
gently  and  then  strongly  until  the  weight  becomes  constant. 

As  a  rule,  the  ignition  is  complete  in  about  thirty  minutes  when  the  mixt 
the  two  oxides  is  not  more  than  O'l  gramme.  C.  A.  M 


ibedl 


The  Determination  of  Vanadium.     H.  Cormimboeuf.     {Ann,  de  Chifn, 
1902.  vii.,  258-260.)— The  following  simple  modification  of  Roscoe's  method  is  si 
to  be  more  accurate  than  other  gravimetric  methods,  and  to  take  only  twenty-fot 
hours :  The  vanadium  compound  is  converted  into  potassium  or  sodium  vaoadati 
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which  is  dissolved  in  water,  and  filtered  from  the  insoluble  oxides  of  iron,  ma^esium 
etc.  The  filtrate  is  acidified  with  acetic  acid  and  a  sufficient  quantity  of  lead 
acetate  added.  Under  these  conditions  the  vanadic  acid  is  completely  precipitatedi 
although  the  lead  vanadate  is  not  always  constant  in  composition.  The  precipitate  is 
collected  on  a  weighed  filter,  washed  with  water  containing  a  little  acetic  acid,  dried 
at  100°  0,  and  weighed.  It  is  then  detached  from  the  paper  and  pulveri/.ed  in  a 
niortar.  A  weighed  portion  of  the  powder  is  dissolved  in  water  acidulated  with 
nitric  acid,  and  the  lead  precipitated  by  adding  a  slight  excess  of  coDeentrated 
sulphuric  acid.  The  liquid  is  slightly  diluted  with  water  and  filtered  from  the  lead^ 
sulphate,  and  the  filtrate  evaporated  to  dryness  in  a  weighed  porcelain  crucible  on 
the  water-bath.  The  temperature  is  then  gradually  raised  until,  finally,  it  reaches  red 
heat,  at  which  stage  the  vanadic  acid  is  partially  fused  and  quite  pure.  The  crucible 
is  then  cooled  and  weighted,  u.ud  the  total  amount  of  vanadic  acid  in  the  lead  vanadate 
calculated  from  the  weight  thus  obtained  from  the  aliquot  portion.  C.  A.  M. 


I 


The  Determination  of  Thallium  in  the  Thallous  State.  V.  Thomas.  (BulL 
Sac,  Chmi.,  1902,  xxvii.,  470-471.) — The  author's  method  is  based  upon  the  oxidation 
of  the  thalloQS  salt  by  means  of  gold  bromide,  and  the  gravimetric  determination 
of  the  metallic  gold — 

3TIC1  +  2AuBr3  =  STlClBr..  +  2  Au. 

About  5  grammes  of  the  salt  (chloride)  are  dissolved  in  hot  water,  and  the  solution 
heated  on  the  water-bath  and  treated  with  a  solution  of  gold  bromide  in  sufficient 
quantity.  The  whole  is  then  kept  hot  for  eight  or  ten  hours,  after  which  the  gold  is 
collected  on  a  filter,  dried,  and  weighed.  The  weight  of  gold  multiplied  by  the 
factor,  1*5533,  gives  the  weight  of  thallium.  In  this  way  the  author  obtained  five 
results  ranging  from  85*02  to  85*30  per  cent,  of  thallium,  the  theoretical  amount  in 
thallous  chloride  being  80-21  per  cent.  The  gold  bromide  solution  is  prepared  by 
dissolving  gold  in  hydrobromic  acid  containing  bromine,  and  evaporating  the  solution i 
to  dryness  on  the  water*bath.  The  crystals  (bromo-auric  acid)  are  dissolved  in 
water,  and  the  solution  filtered  before  use  if  necessary.  C.  A.  M. 


The  Separation  of  Beryllinm.  O-.  Wyronboff.  (BulL  Soc.  Chim,,  1902, 
xxvii.,  733,  734.)~There  is  considerable  dilficulty  in  effecting  a  quantitative  separa- 
tion of  beryllium  from  iron  and  aluminium,  with  which  it  is  invariably  associated  in 
the  emerald.  In  examining  various  compounds  of  beryllium,  the  author  has  found 
that  the  oxalate,  Be.>03(C20a)o.3K20,  is  only  sparingly  soluble,  100  parts  of  water 
dissolving  1*4  parts  of  the  salt  at  15^  C,  whilst  the  corresponding  oxalates  of 
iron,  aluminium,  and  chromium  are  soluble  in  two  or  three  times  their  weight  of 
water.  In  this  way  it  is  possible  to  effect  a  rapid  and  approximately  complete 
separation  of  beryllium.  The  mineral  is  attacked  with  potassium  hydroxide,  the 
silica  removed  in  the  usual  way,  and  the  solution  of  chlorides  evaporated  to  a  small 
volome  and  treated  with  a  concentrated  solution  of  potassium  hydrogen  oxalate. 
The  crystalline  precipitate,  which  is  soon  deposited,  is  washed  with  water,  and  is 
quite  free  from  iron  or  aluminium.  C.  A.  M. 
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A  Colour  Reaction  of  TTranium  Salts  and  Hydrogen  Peroxide.  J.  Alof' 
{Bull.  Soc,  Chivi,,  1902,  xxvii.,  734,  73.1)  — On  treating  a  ealt  of  uranium  witli_ 
hydrogen  peroxide  and  then  with  potassium  carbonate  in  either  the  solid  form,  or 
a  concentrated  solution,  a  red  coloration  is  produced,  and  on  then  adding  to  the  lie 
two  or  three  times  its  volume  of  alcohol  a  red  precipitate  is  rapidly  deposited, 
applying  this  test  to  the  detection  of  traces  of  hydrogen  peroxide,  it  is  best  lomikt 
a  solution  of  uranium  nitrate  in  95  per  cent,  alcohol,  then  to  add  a  few  drops  of  lb« 
liquid  under  examination,  and,  lastly,  a  few  crystals  of  potassium  carbonate.  Tb« 
reaction  takes  place  in  two  stages,  a  white  peruranic  hydroxide  being  formed  by  U« 
action  of  the  hydrogen  peroxide,  and  subsequently  decomposed  by  the  alkali  carbotii&e, 
The  red  precipitate  is  very  unstable,  rapidly  losing  part  of  its  oxygen  at  the  ordinaij 
temperature.  C.  A.  SI 

Aromatic  Bases  as  Procipitants  for  Bare  Earth  Metals.     Alice  BfacMiobafrl 
Jefferson.     {Journ.  Amer.  Chem,  »Soc.,  xxiv.,  540.) — The  behaviour  of  six  of  the  nn 
earth  metals  with  aromatic  bases  was  examined,  and  it  was  found  that  zirconioiD 
precipitated  quantitatively  in  the  form  of  double  salts  by  aniline,  o-toluidiue,  xylif 
dimethyl-   and    diethyl-aniline,   benzylamine,   pyridine,   piperidine,    and    quinolii 
Thorium  is  precipitated  by  aniline,  o-toluidine.  xylidine.  dimethyl-aniline,  diethyl 
aniline,  pyridine,  piperidine,  and  quinoline.     Cerium  is  completely  precipitated 
aniline,  o-toluidine,  diethyl-aniline,   benzylamine,  pyridine,   and   piperidine.  whi 
lanthanum,  neodymium,  and  praseodymium  are  only  precipitated  by  benxjl 
and  piperidine. 

Fairly  good  separations  can  consequently  be  effected  by  quinoline  of  thorium 
zirconium  from  neod}'mium,  and  by  aniline  of  thorium  and  zirconiam  from  lanl 
nuzn;    lanthanum  and   thorium   may  also  ba  separated  by  means  of    qainol 
O-toluidine  separates  cerium  from  praseodymium ;  thorium  and  praseodymium 
be  separated  by  aniline,  and  lanthanum  and  praseodymium  from  thorium  by  m< 
of  xylidine.    In  most  cases  it  is  advantageous  to  repeat  the  separations. 

A.  G.  L. 


Analyses  required  for  an  Electrolytic  Alkali  Works.  J.  H.  James  and 
J.  C.  Ritohey.  (Journ.  Amer,  Chem,  Soc,  xxiv.,  469.)— The  free  chlorine,  bodium 
hypochlorite,  and  sodium. chlorate  in  the  spent  brine  are  determined  as  follows  :  For 
free  chlorine,  50  c.c.  of  the  brine  are  treated  with  10  c.c.  of  a  saturated  solution  of 
potassium  iodide  for  five  minutes,  and  the  liberated  iodine  titrated  with  decinonual 
thiosulphate  solution.  For  sodium  hypoclilorite,  oO  c.c.  of  the  brine  are  titrated  with 
arsenioas  acid,  using  drops  of  starch  and  pota&sium  iodide  solution  on  a  plate  &• 
indicator.  The  hypochlorite  is  obtained  by  subtracting  from  the  value  found  the 
equivalent  of  the  chlorine  found  above.  For  sodium  chlorate,  50  o.c.  are  placed  in 
8ounce  flask,  the  quantity  of  arsenious  acid  solution  found  above  to  be  eqalvalant 
the  free  chlorine  plus  sodium  hypochlorite  is  added,  and  then  a  weighed  amoooi 
ammonium  ferrous  sulphate  iu  excess  of  the  chlorate  present.  The  tiask  li  elOMd 
a  small  funnel,  heated,  and  15  ac.  concentrated  sulphuric  acid  are  slowly  «di 
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c.c.  at  a  time,  after  which  the  solution  is  boiled  gently  for  three  or  four  minutes. 
After  cooling,  the  excess  of  ferrous  salt  is  titrated  with  biotiromate  solution.  The 
quantity  of  ferrouB  salt  oxidized  corresponds  to  the  chlorate  present. 

The  quantity  of  water  in  the  bleaching  powder  is  determined  by  heating  a 
mixture  of  1  gramme  of  the  sample  with  5  grammes  of  copper  oxide  in  a  porcelain 
boat  placed  in  a  porcelain  tube.  The  water  driven  off  is  absorbed  in  a  sulphuric  acid 
tube  and  weighed.  Between  the  boat  and  the  absorption  tube  a  mixture  of  scrap 
sheet  and  cement  silver  is  placed  to  absorb  any  chlorine  escaping  from  the  boat.  The 
tube  is  heated  gently  at  first,  the  portion  nnder  the  boat  being  finally  raised  to  the 
hottest  temperature  obtainable,  and  kept  at  this  temperature  for  one  hour  and  a  half. 
A  current  of  dry  air  is  drawn  through  the  tube  during  the  heating.  The  reaction  in 
the  boat  occurs  according  to  the  equation  : 

Ca(OCl)a  +  4CuO  =  CaCl,  +  20,  +  2Cu,0. 

A.  G.  U 


The  Mioroohemioal  Detection  of  Alkalies  and  Aoids.  F.  Emioh.  {MonatsJu 
far  Ouvi.^  1901,  xxii.,  G70-678;  and  1902,  xxiii.,  l^->^.)—MicYocheviical  Detection  of 
Acids  and  Alkalies  by  vieans  of  "Litmus  Silk,*' — Silk  dyed  with  a  purified  solution  of 
litmus  is  recommended  as  a  suitable  reagent  The  red  silk  is  prepared  by  boiling  the 
silk  with  a  solution  prepared  by  extracting  commercial  litmus  with  water,  rejecting 
the  first  extract,  boiling  the  residue  with  a  fresh  portion  of  water,  filtering  the  solu- 
tion, and  Bidding  sulphuric  acid  in  excess  to  the  boiling  filtrate.  After  thirty  minutes 
the  dyed  silk,  which  has  a  violet-red  colour,  is  washed  in  a  current  of  water,  dried, 
and  kept  in  the  dark. 

The  blue  silk  is  prepared  by  soaking  the  red  silk  in  water  rendered  faintly 
alkaline,  washing  it  rapidly,  pressing  it  between  filter-paper,  and  drying. 

In  using  the  litmus  silk,  a  single  cocoon  fibre  is  fixed  to  a  fragment  of  wax  and 
t  with  sharp  scissors  so  as  to  leave  about  a  centimetre  free.  This  is  purified  with 
a  drop  of  alcohol,  and  examined  under  the  microscope  to  insure  absence  of  impuri- 
ties. A  droplet  (about  0-05  milligramme)  of  the  liquid  is  then  placed  on  a  suitable 
Burfaoe,  and  the  end  of  the  silk  introduced,  and  after  the  evaporation  of  the  liquid 
again  examined  under  the  microscope. 

The  smallest  quantities  of  an  alkali  or  acid  are  capable  of  detection  by  this 

Sethod.  C.  A.  M. 

p  Common  Errors  In  the  Determination  of  SUioa.  W.  F.  Hillebrand.  {Joutju 
mr.  Chevi.  Soc,  xxiv.,  362.) — The  author  calls  attention  to  the  known  fact  that  at 
least  two  evaporations,  alternating  with  two  fiUrations,  are  absolutely  necessary  in 
order  to  render  silica  insoluble.  IIo  also  shows  that  the  generally  accepted  view 
that  the  silica  in  the  filtrate  is  completely  precipitated  by  ammonia  or  sodium  acetate, 
if  sulScient  iron  or  aluminium  is  present,  is  incorrect,  and  that  the  silica  contained  in 
the  oxides  of  iron  and  aluminium  is  only  partly  loft  undissolved  when  the  oxides  are 
fused  with  potassium  pyrosulphate  and  the  melt  treated  with  water  or  acid,  since 
silica  is  appreciably  soluble  in  fused  potassium  pyrosulphate.     The  statement  of 
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Lunge  and  Millberg  {Zcits.  angew.  Chevi.,  1897,  425),  tb&t  silica  can  bu  rem 
completely  anhydrous  merely  by  igDition  over  a  Bunsen  burner,  ia  found  by  the  aul 
to  be  correct  as  regards  the  silica  obtained  by  the  action  of  water  on  silicon  tet 
fluoride,  but  does  not  apply  to  silica  separated  by  acids  from  ailioates,  for  which 
prolonged  use  of  the  blow-pipe  is  necessary.  A.  G.  Lj 


A  New  Volumetric  Methoil  for  the  Determination  of  Pree  and  Combine* 
Sulphurio  Acid.     W.   Miiller.     (Berichte,  1902,  xxxv.,   1587-89.)— This   is 
upon  the  fact  that  suIphufiC'  s^cid  is  precipitated  by  benzidene  hydrocblorida 
solubility  of  benzinide  sulphate,  according  to  the  author's  experiments,  at  :25'^ 
is  about  0*02  per  cent.,  and  this  is  diminished  both  by  the  addition  of  su'i 
acid  and  of  ben/.ideoe  s^lts.     It  is,  moreover,  possible,  on  the  other  hand,  to 
the  combined  acid  in  a  Fenzidene  salt  with  standard  alkali,  phenolphthal 
used  as  indicator,  and  thus  to  8tandardi;!e  the  benzidene  hydrochloride  sohii 

hy  using  a  measured  excess  of   benzidene  hydrochloride  and  detern.: 
amount  left  in  the  filtrate  from  the  precipitate,  the  difference  corresponds  '^  yj-  j 
amount  of  sulphuric  acid.     Since  benzidene  sulphate  mechanically  carries  '  ^^^ 
little  benzidene  hydrochloride  from  a  cold  solution,  the  precipitation  should  b.^.   . 
from  a  hot  solution.     A  definite  quantity  of  the  sample  under  examination  is  tiu.-j^ 
with  alkali,  using  phenolphtbalein  as  indicator,  and  the  neutruUzed  solution  diluln^ 
to  150  c.c.  and  warmed  on  the  water-bath.     A  measured  excess  of  20  to  30  per  ooot 
of  benzidene  solution  beyond  the  amount  required  to  effect  complete  precipitation  a 
theu  added,  and  the  flasklkeptfon  the  water-bath  for  a  few  minutes  until  the  beorJdeoQ 
sulphate  separates.     The  liquid  is  then  cooled,  diluted  to  250  c.c,  and  filtered,  and 
an  aliquot  portion  of  the  filtrate  titrated  back  with  standard  alkali.     The  diflfereow 
between  the  amount  of  alkali  required  by  the  benzidene  hydrochloride  used  and  this 
now  consumed  gives  the  amount  of  sulphuric  acid.  C.  A.  &L 


The  Detection  of  Nitric  Acid  in  the  Presence  of  an  Aikali-metal  Farro- 
cyanide  or  Perricyanide.  A.  F.  Leuba.  (Ann.  de  Chim.  anai,  1902,  vii.,  iO  - 
The  test  for  nitric  acid  by  the  addition  of  sulphuric  acid  and  a  ferrous  salt  ic  : 
solution  cannot  be  made  in  the  usual  manner  in  the  presence  of  alkali-metal  fecro- 
cyanides  or  ferricyanides,  sinoe  these  form  dark-blue  compounds.  To  obviate  this,  a 
slight  excess  of  a  concentrated  solution  of  cadmium  chloride  is  added,  the  liquid 
filtered  from  the  insoluble  oadmium  ferro-  or  ferri-cyam'de,  and  the  test  for  nitnc 
acid  applied  to  the  filtrate.  0.  A.  M. 


On   the   Influence   of  Potassium    Ferrooyauide   on   the    Fr^olpitAllOD  vt 

Phosphorio  Acid.  A.  F.  Leuba.  (Ann.  de  Chim.  anait  \W2,  vii.,  257.)— Polamiuni 
ferrocyanido  interferes  with  the  precipitation  of  phosphoric  acid  by  ammootam 
molybdate,  owing  to  its  yielding  a  dense  reddish-brown  precipitate,  to  which  bai 
been  Assigned  the  formula  Mo(OlI)^.    This  precipitate  'in  soluble  in  an  exoeaa  of  hot 
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^^^vio  acid,  forming  a  brown  solntion,  from  which,  however,  the  phospho-molybclate 
^^Ht  does  not  separate.     On  the  other  haud,  the  brown  precipitate  readily  dissolves  in 
^Bodiam  oarbonate  solution,  and  on  exactly  neutraliising  the  liquid  with  nitric  acid 
^Pftad  heating  it  ver}'  slightly  the  yellow  pbospho-molybdic  compound  separates  out. 
K  "  0.  A.  M. 

~  lodometric   Determination   of  Perro-  and  Ferri-cyanidea.     E.  Bupp   and 

A.    Sohiodt.     (Tierickte,   vol.    xxxv.,   p.    2430. J  —  In    Do    Haon's    method    for    the 
titration  of  ferrocyauides  with  permanganate  the  end-point  is  indistinct,  and  the 
Its  are,  as  a  rule,  from  1  to  3  per  cent,  too  high.     Contrary  to  tbe  Btateuieut  in 
text-books  that  ferrocyanides  cannot  be  quantitatively  oxidized  with  iodine,  the 
athors  show  that  satisfactory  results  can  be  obtained  by  using  an  excess  of  iodine 
\ution   and   titrating  back   with    thiosulpbate.      In   presence   of    organic   matter 
irtratus)  the  oxidation  is  not  complete.     Ferricyanides  are  reduced  by  boiling  in 
,*ODgly  alkaline  solution  with  ferrous  sulphate,  and  in  an  aliquot  portion  of  the 
Tblrate,  the  ferrocyanide  produced  is  titrated.  0.  H. 


I 
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Old  and  New  Reactions  of  Ozone.  C.  Arnold  and  C.  Mentzel.  (Berichte 
1902,  xsxv.,  1324-1330.) —  Zinc  iodide  starch  solution,  potassium  iodide  starch 
solution,  and  guaiacum  tincture  are  not  characteristic  reagents  for  ozone,  since  they 
also  become  blue  on  contact  with  chlorine,  bromine,  or  nitric  oxide. 

Honzeau's  test,  too,  which  is  based  upon  the  blue  coloration  of  red  litmus-paper, 
dipped  in  potassium  iodide  solution,  is  quite  unreliable,  for  the  authors  found  that 
all  the  commercial  test-papers  examined  by  thorn  became  blue  on  contact  with  a 
dilute  solution  of  iodine.  They  therefore  made  experiments  to  determine  the  value 
of  other  indicators  as  reagents,  and  found  that  only  phenolphtbalein,  rosolic  acid, 
and  fiuoresoeiu  were  applicable. 

Paper  saturated  with  a  mixture  of  a  15  per  cent,  solution  of  potassium  iodide 
and  with  a  sutficient  quantity  of  a  1  per  cent,  alcoholic  solution  of  phenolphtbalein 
to  render  the  liquid  opalescent,  was  coloured  a  fugitive  red  by  ozone,  whilst  chlorine, 
bromine,  or  nitric  oxide  only  gave  blue  or  brown  colorations.  In  like  manner  paper 
moistened  with  a  mixture  in  equal  parts  of  a  15  per  cenL  solution  of  potassium 
iodide,  and  a  1  per  cent,  alcoholic  solution  of  rosolic  acid  became  bright  red  on 
contact  with  ozone.  The  fluorescein  test-paper  was  prepared  by  moistening  black 
paper  with  a  1  per  cent,  solution  of  potassium  iodide  and  a  solution  of  fluorescein. 
It  gave  a  green  tluorescenco  in  the  presence  of  ozonQ. 

Krlwein  and  Weyl's  phenylenediamine  test  did  not  prove  satisfactory  in  the 
authors'  bands,  though  they  found  paper  moistened  with  a  mixture  of  paraphenyle- 
diainine  and  potassium  acetate  solutions  to  give  characteristic  reactions,  yielding  on 
contact  with  ozone  a  green  colour  changing  to  brown,  and  a  blue  or  violet  colour 
with  cblonne,  bromine,  or  nitric  oxide. 

Benzidene  was  fouud  to  be  a  very  distinctive  reagent.  Test-paper  prepared  by 
moistening  paper  with  a  saturated  alcoholic  solution  of  that  substance  gave  a  brown 
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coIoriUiou  with  ozone,  whilst  nitric  oxide  and  bromine  produced  a  blue  coloration 
liiitl  ohlorino  a  bluu  colour  changing  to  reddish-brown.  Hydrogen  peroxide  wai 
williuut  action  upon  the  bon/idune  test-paper,  but  a  mixture  of  benzidene  and  copper 
Hulphato  BolutiouB  ^avo  a  blue  precipitate  with  traces  of  hydrogen  peroxide. 

A  Htill  inoro  sonsitivo  and  characteristic  reagent  for  ozone  was  discovered  in 
tolraniotUyl  ;> /I'diainidO'diphonyhnethane.  Test-paper  soaked  in  an  alcoholie 
tfoluiioii  of  that  conipouiul  bocanic  violet  in  the  presence  of  ozone,  deep  blue  with 
ohUiritio  or  broniino  vapour,  and  faint  yellow  with  nitric  oxide,  whilst  it  remained 
oolourloiiti  on  contact  with  hydrogen  peroxide.  C.  A.  M. 


APPARATUS. 

An  Improved  Buohner's  Funnel.   J.  Kats.    {Chem.  ZeiU^ 

„  VM'X  xxvi..   3i'>0.> — As  will  be  seen  from  the  accompanying 

,  diAf^raiu.  this  apparatus  is  specially  suitable  for  quantitatin 

I  *  ^  tiUi-atioud  with   the  pump,  as  the  space  under  the  plate  ii 

Acces^iblo  '  for  cleaning  purposes,     (f  is  a  rubber  ring  sprang 

round  I  ho  Joint:  thus  the  whole  is  made  airtight  without  any 

dftugcrof  contaminating  the  solution  with  indiarubber.    c  isft 

{X>rvolain  riut:  which  lies  on  the  edge  of  the  paper,  and  preventi 

it  from  Iving  dispL^ced     The  funnel  is  made  by  F.  Hugershoff 

of  l.cip.-.ig,  r.  H.  L 
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OBITUARY   NOTICE. 


-^^THE   LATE   SIR   FREDERICK   ABEL. 

We  regret  to  have  to  record  the  death  of  one  of  our  honorary  members,  Sir  Frederick 
Abel,  which  took  place  on  September  6,  at  his  residence  in  Whitehall  Court. 
He  was  born  in  1827,  and  commenced  his  chemical  career  in  1844  at  the  Royal 
Folytecbnio  Institution  ;  this  he  left  in  the  course  of  a  few  months,  and  became  one 
of  the  first  twenty-six  students  who  entered  the  Royal  College  of  Chemistry,  which 
commenced  its  active  career  in  1845,  under  the  direction  of  A.  W.  von  Hofmann. 
Here  he  spent  six  years,  for  the  greater  part  of  the  time  acting  as  one  of  Hofmann's 
assistants,  and  left  to  succeed  Faraday  as  Professor  of  Chemistry  at  the  Royal 
Military  Academy.  In  1854  he  was  appointed  Chemist  to  the  War  Office,  which 
position  he  held  for  thirty-four  years,  during  which  time  he  devoted  much  attention 
to  the  study  of  explosives.  Sir  Frederick  devised  the  first  apparatus,  known  as  the 
"open  test"  instrument,  for  determining  the  flash-point  of  petroleum,  and  this 
apparatus  was  legalized  in  the  Petroleum  Act  of  1868.  The  indications  of  the 
instrument  having  been  found  unreliable,  Abel  brought  out  an  improved  apparatus, 
the  "closed  test"  instrument,  which  was  adopted  as  the  basis  of  the  British 
■standard  of  73*^  F.  in  1879.  He  rendered  valuable  service  as  a  member  of  the 
Council  of  the  Inventions  Exhibition  of  1885.  On  the  formation  of  the  Imperial , 
Institute  two  years  afterwards,  Sir  Frederick  was  appointed  secretary  and  general 
director,  which  duties  he  continued  to  perform  until  quite  recently.  He  was  elected 
a  Fellow  of  the  Royal  Society  in  18G0,  and  was  awarded  a  medal  by  that  body  in 
1887.  He  served  at  various  times  as  President  of  the  British  Association,  the 
Chemical  Society,  the  Institute  of  Chemistry,  the  Society  of  Chemical  Industry,  etc. 
The  University  of  Cambridge,  in  which  be  filled  the  office  of  Rede  Lecturer,  con- 
ferred the  honorary  degree  of  D.Sc.  on  him  in  1888,  and  Oxford  that  of  D.C.L.  in 
1^83.  FinaUy,  he  was  made  C.B.  in  1877,  a  Knight  in  1883.  K,C.B.  in  1891,  a 
Baronet  ia  1893,  and  G.C.V.O.  in  1901. 
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NOTE  ON  A  SIMPLE  APPARATUS  FOR  APPROXIMATELY  ESTIMATING 

THE  COLOURS  OF  WATERS. 


By  W.  T.  Bcroess,  F.I.C. 
{Head  at  Uie  Meeting,  March  5,  1902.) 


d 


Sbverai.  instruments  capable  of  being  used  as  colour  meters  for  waters  have  beeo 
described,  but  have  not  come  into  general  use,  probably  owing  to  the  initial  cost  of 
the  apparatus.  I  have  found  the  inexpensive  arrangement  described  below  very 
convenient,  and  probably  it  may  be  of  service  to  others,  who,  like  myself,  have 
occasion  to  make  systematic  examinations  of  water-supplies. 

The  water  to  be  observed  is  contained  in  a  horizontal  2-foot  tube  A  (see 
hgure)  by  the  side  of  a  siiJiilar  tube  B,  containing  distilled  water;  light,  reflectecl 
from  an  inclined  white  card  C,  passes  through  both  tubes,  and  a  mirror  D,  fixed  at 
an  angle  of  45^',  reflects  it  upwards,  so  that  the  bints  of  the  waters  may  be  seen  and 
compared  by  the  obser>'er's  eye  at  O,  about  10  inches  above  D.  Tho  ends  of  t 
2-foot  tubes  rest  against  a  mask  M  (having  two  circular  holes  10  milliiiietri 
diameter),  which  screens  off  all  light  from  the  mirror  except  that  passing  Lhrongl 
the  tubes.  Above  th^  mirror  D  is  a  little  platform  P,  provided  with  two  circular 
openings,  19  millimetres  diameter,  and  supporting  two  short  cylindrical  glasses  E  and 
F,  70  miUimetres  high  and  40  millimetres  diameter.  A  few  cc's  of  distilled  water 
are  placed  in  the  cylinder  F  (through  which  tho  water  under  examination  is  ohse 
and  a  standard  brown  solution  is  run  into  the  other  cylinder  E  (above  the  di 
water  2-foot  tube)  until  the  colour  of  the  water  in  A  is  matched.  The  depth  of  brown 
solution  necessary  is  recorded  in  millimetres,  road  ofT  either  from  a  scale  on 
the  side  of  the  cylinder  E,  or  by  immersing  a  small  transparent  glass  or  celluloid 
millimetre  rule  in  the  brown  solution  itself. 

To  facilitate  the  comparison,  the  mirror  D  is  divided  transversely,  and  the  t 
halves  slightly  tilted   and  adjusted  so  that  the  images  from  both  tubes  may 
observed  simultaneously,  without  moving  the  eye,  at  O;    and  in  making  the  final 
adjustment  with   the  standard  brown   solution  the  cylinders  are   covered 
cardboard  box  screen  S,  provided  with  two  viewing  holes  in  the  top. 

The  standard  brown  solution  which  1  have  found  most  convenient  and  geD 
applicable  is  the  same  as  that  now  used  in  the  colour  meter  originally  described 
Crookes,  Odling,  and  Tidy  (CItem.  News,  1881),  and  consists  of  a  solution  oontainin 
1  gramme  of  pure  crystallized  cobalt  sulphate  and  005  gramme  of  potassiom 
bichromate  in  1  litre.  Occasionally  the  tints  of  waters  are  better  matched  byft 
somewhat  browner  solution  containing  V5  grammes  of  the  cobalt  sulphate  and 
005  gramme  of  potassium  biobrouiate  to  the  litre.  The  solutions  beep  well,  bul 
should  be  checked  occasionally. 

The  2-foot  tubes  are  of  stout  glass,  about  2G  millimetres  external  diameter:  go 
one  end  a  disc  of  nearly  colourless  glass  is  cemented ;  round  the  other  end  a  elrip  o( 
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fchin  celluloid  (10  millimetres  wide,  and  in  length  10  millimetres  less  than  the 
oircomference  of  the  tnhe)  is  tightly  bound  by  wire,  so  that  the  strip  projects  abont 
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.  millimetre  beyond  the  tube.    To  fill,  the  tube  is  held  vertically,  and  completely 
illed  with  the  water ;  a  disc  of  thin  glass  placed  on  the  open  end  is  held  in  position 
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by  the  celluloid  and  surface  tension,  and  after  wiping  the  outside  of  the  tube  it  may 
be  placed  on  its  side,  or  even  inverted,  without  any  risk  of  leaking.  Px>68ibly  szu&ll 
tubes  of  similar  construction  will  be  found  useful  for  polarimeters.  All  the  glass 
discs  for  the  long  tubes,  and  also  the  discs  for  the  bottoms  of  the  glass  cylinders 
and  F,  should  preferably  be  cut  from  the  same  thin  sheet  of  colourless  glass. 

As  in  the  case  of  all  colour  meters  for  water,  turbidity,  oven  if  present  in  the 
slightest  degree,  introduces  a  disturbing  element,  and  all  water  samples  shoold, 
therefore,  be  examiaed  in  a  large  flask  in  a  good  light,  and  any  opalescence  noted. 


Discussion. 


J 


The  Feesident  said  that,  while  comparison  tests  of  the  colour  of  water  sample 
probably  could  not  be  utilized  to  any  very  great  extent  by  the  ordinary  water  analyst 
who  had  to  deal  with  a  large  number  of  samples  of  different  origin,  such  tests  would 
be  of  considerable  value  to  those  who  were  dealing  with  one  kind  of  water  which  did 
not  alter  very  much  in  colour,  and  which  might  be  taken  as  a  standard  or  coiupared 
with  a  standard  from  time  to  time.  It  was  important,  however,  to  consider  not 
merely  the  colour  itself,  but  its  probable  cause.  The  cause  might  be  an  entirelj 
harmless  one — such,  for  instance,  as  peat — or,  on  the  other  hand,  it  might  be  due 
sewage  pollution.  In  isolated  cases,  therefore,  too  much  stress  must  not  be  l^id 
upon  the  colour  itself  without  careful  consideration  as  to  its  cause. 

Mr.  Richmond  said  that  his  own  experience  led  him  to  believe  that  there  waa 
often  a  very  distinct  difference  in  colour  between  water  polluted  with  animal  matter 
and  water  coloured,  for  instance,  by  peat  or  decaying  vegetable  matter.  Oo^H 
improvement  which  he  thought  might  be  worked  out  in  the  case  of  the  app&ratu^l 
that  bad  been  described  was  the  use,  instead  of  a  standard  solution,  say,  of  potassinoi 
chromate  and  cobalt  sulphate,  of  solutions  of  the  three  primary  colours.  The 
preparation  of  such  solutions  had  been  recently  described  in  connection  with  a 
process  of  colour  photography,  and  their  use  would  a£ford  a  valuable  means  of 
estimating  colour  and  expressing  it  in  tern)s  of  the  three  primary  colours. 
Accurate  colour  pstiraations  would  be  found  useful  in  other  directions.  For  instance, 
in  the  determination  of  the  end-points  of  titrations  extremely  accurate  results  could 
be  obtained  by  means  of  a  colour  estimation.  Of  course,  it  was  imperative  that  the 
solution  should  be  quite  clear.  Sometimes,  when  turbidity  occurred,  colour  afTecta 
were  obtained  in  the  case  of  solutions  which  had  absolutely  no  colour.  In  ordt 
rapidly  to  remove  turbidity  in  water  by  settling,  it  was  necessary  that  the  distioK 
the  particles  had  to  travel  shonld  be  as  small  as  possible,  and  therefore  it  was 
advantage  to  let  the  water  stand  in  as  thin  a  layer  as  i>os3ible;  if  the  water  wej 
put  into  the  tube  and  allowed  to  stand,  the  turbidity  would  settle  down  in  a  mi 
shorter  time  than  would  be  the  case  in  a  bottle. 

Mr.   Allen   inquired  whether  the  author   had   any  experience   of   the  Ql 
coloured  glasses  such  as  were  employed  in  Lovibond's  tintometer.     He  would 
like  to  hear  what  Mr.  Biohmond  understood  by  the  three  prim&ry  colours — wb«&b< 
red,  yellow,  and  blue,  or  red,  green,  and  violet — and  how  he  would  propose  Ui 
they  should  be  obtained. 
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Mr.  Richmond  said  that  the  primary  colours  he  referred  to  were  rod,  green,  and 
violet,  or  blue-violet — i.e.,  the  three  colours  which,  when  they  were  made  into 
screens  and  the  light  was  passed  through  the  screens  separately  and  then  cotnbiued, 
yielded  a  white  or  neutral  gray  light. 

Mr,  Allen  inquired  how  the  purity  of  the  colours  would  be  insured, 

Mr,  KicHMOXD  said  that,  as  a  matter  of  fact,  the  colours  could  be  obtained 
absolutely  pure  if  necessary,  and  colours  which,  though  not  absolutely  pure,  served 
satisfactorily  as  primary  colours,  could  be  obtained  without  much  trouble.  In 
a  recent  paper  on  the  Lumit^re  process  of  colour  photography  (abstracted  in  the 
Journal  of  the  Society  of  Chcvikal  Indiistri/t  1902,  page  275)  were  given  the  composi- 
tioDB  of  solutions  by  which  the  three  primary  colours  could  be  prepared. 

Dr.  BiDEAL  said  that  it  was  perfectly  true  that  the  estimation  of  the  colour  of 
water  had  most  value  when  a  comparison  was  being  made  between  different  samples 
from  the  same  source ;  but,  after  all,  that  was  frequently  the  kind  of  problem  that 
had  to  be  dealt  with,  Whether  or  not  a  water  was  good  depended  upon  whether  it 
remained  constantly  in  the  same  condition,  and  whether  it  was  similar  to  other 
watexB  in  the  same  neighbourhood,  so  that  variations  of  colour  might  be  expected  to 
throw  some  light  upon  the  problem  under  investigation.  lu  one  case  recently  which 
he  had  had  to  deal  with  the  colour  of  the  water  was  certainly  an  important  factor.  In 
that  case  it  had  to  be  decided  whether  a  peaty  water,  itself  initially  coloured,  was 
contaminated  with  colliery  water  or  with  sewage  or  farmyard  drainage.  In  addition 
to  the  colour  impart-ed  by  the  peat,  the  black  colour  from  the  coal,  that  due  to  urine 
from  the  men  in  the  colliery,  and  from  the  farmyard  contamination,  all  influenced 
the  £nal  colour  of  the  waters.  All  of  these  colours  were  distincc,  and  although 
they  all  appeared  to  be  more  or  less  brown-yellow,  the  amount  of  each  could  be 
fairly  accurately  gauged  by  a  Lovibond  tintometer  with  varying  tube-lengths.  The 
bi-owD-yellow  colour  of  waters  contaminated  by  any  of  these  four  difTerent  colours 
might  be  of  approximately  the  same  intensity  in  a  tube  2  feet  long,  but  if  instead  of 
using  a  tube  of  constant  length  one  estimated  the  colours  in  tubes  of  dLGferent 
lengths,  such  as  were  used  in  polarimetric  work,  the  fraction  of  absorption  of 
the  different  colours  would  be  different  for  each  of  the  different  colouring  matters, 
and  a  very  good  differentiation  could  be  arrived  at  by  such  means,  even  in  cases  where 
the  colours  were  apparently  the  same  when  observed  in  a  tube  of  fixed  length. 

Dr.  Mltnbo  said  that  he  had  had  occasion  once  to  examine  a  spa  water  with  a 
view  to  ascertaining  whether  the  water  was  contaminated  by  the  water  of  either  of 
two  small  rivers  which  ran  in  front  of  the  pump  room  only  twenty  or  thirty  yards 
from  the  well  itself.  One  of  these  rivers  was  a  limestone  river,  the  bed  of  which  was 
nearly  pure  carbonaceous  limestone.  The  other  was  a  boggy  river  deeply  tinted 
with  peat.  It  was  perfectly  easy,  from  a  comparison  of  the  colour  aloue  of  the 
three  waters,  to  prove  that  the  spa  water  was  not  contaminated  from  either  of  the 
other  sources.  It  would  not  have  been  easy  with  merely  a  standard  solution  to  go 
upon,  because,  although  such  a  solution  as  bad  been  mentioned  in  the  paper  would 
very  (airly  represent  the  colour  of  peaty  water,  it  would  not  represent  that  of  the 
limestone  water,  and  still  less  that  of  the  spa  water.  He  had  used  in  this  case  J 
Lovibond's  tintometer,  by  which  with  coloured  glasses  practically  any  tint  or  colour  J 
in  water  could  be  matched.  I 
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Mr,  BuBOBSB,  in  reply,  said  that  it  was,  of  course,  impoaaible  to  form  a  proper 
opinion  about  a  water  merely  from  itB  colour,  but  he  kept  a  record  of  the  colour  of  all 
samples  of  water  that  he  examined  lor  reference  in  dealing  with  the  same  wator  subse- 
quently. He  had  not  had  much  experience  with  Lovibond*3  tintometer,  but  when  be 
had  tried  it  very  carefully  he  had  found  it  to  suffer  from  one  eerious  difficulty — oamel; 
that  in  the  case  of  waters  containing  very  little  colour  the  coloured  disuB  themselves 
produced  a  dulness,  and  the  light  was  considerably  reduced  in  intensity.  That  «■»■> 
a  difficulty  which  he,  at  any  rate,  had  not  been  able  to  get  over,  and  he  bad 
accordingly  arranged  the  apparatus  he  had  described^  in  which  there  was  nothing 
to  interfere  with  the  brilliancy  of  the  illumination.  The  standard  aolutions  could 
be  easily  varied  for  different  tints,  and  it  would  be  easy  to  use  tubes  of  different 
lengths,  as  suggested  by  Dr.  Rideal. 


ABSTRACTS    OF    PAPERS    PUBLISHED    IN    OTHER 

JOURNALS. 


FOODS  AND   DRUGS  ANALYSIS. 

Beft^otive  Indices  of  Salad  Oils — Correction  for  Temperature.  L.  BC, 
Tolman  and  I*.  S.  Munson.  {Jourtu  Anicr.  Ckem.  Soc.,  xxiv.,  754.) — The  autho 
find  that,  using  a  Zeiss  butyro-refractometer,  the  variation  in  the  refractive  index  i 
V  C.  is  practically  constant  at  0-000365  for  ordinary  oils,  although  the  veiriation 
of  the  scale-reading  of  the  instrument  is  not  constant,  since  the  scale  is  an  empirical 
one.  The  most  accurate  way  to  correct  scale-readings  for  temperature  is  to  calculate 
the  refractive  index  from  the  scale-reading  found,  correct  it  by  moans  of  the  above 
factor,  and  then  calculate  back  to  the  scale- reading.  For  variations  of  a  few  degrees 
only  the  formula — 

B-R'-X(T-T) 

may  be  used,  where  Spreading  corrected  at  T,   H'^ reading  at  T,  T  =  desired 
temperature,  and  T'  =  temperature  of  actual  reading,  and  X  =  change  in  scale  divisi 
caused   by  a  change  in  temperature  of  1'  C.     For  scale-readings  of  40*  to 
X  equals  0-56 ;  from  60'  to  70*.  0"58 ;  and  from  70*  to  80'.  0'62. 

The  oils  examined  were ;  olive,  poppy-seed,  maize,  sunflower,  rape,  white  m 
black  mustard,  lard,  peanut,  cotton-seed,  and  sesame.  A.  G.  L. 
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Compoeitlon   of    Eisai    Pepper.     A.    BarilM.     {Jouru,    Pharm,    ('him,,    I 
xvi.,   106-116.)— The   pepper   known   as  Piper  Fatrwt'Jicni'IIeckelj  or   Kissi   pep] 
18  obtained  from  a  new  species  of  piper  growing  in  French  Guinea.     The 
resembles  miniature  bunches  of  grapeu,  and  when  pulvcrixed  yields  a  rcddish-broi 
powder  with  a  oharaoteriBtic  aromatic  odour  and  a  somewhat  acid  taste.   It  has  h^{ 
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'     used    for   sotne  time  past  by  the  Soudanese  troops  in   place   of   ordiuary  popper 

()rding  to  the  results  of  (he  author's  analysis,  it  has  the  following  composition : 
Ver  Cent. 
Water      1460 
Ash,  soluble  in  water 3*61 
Ash,  insoluble  in  water            091 
Volatile  oil          
Piperine 
Starch 
Cellulose 
Glucose ..          
Saccharose 
Proteids 
Gums,  colouring  matter,  and  soluble  nitrogenous  substances 
Besins  and  fixed  oil      
Alcoholic  extract 
Ethereal  extract            


4-47 

3-70 

3800 

10-01 

5-21 

1-66 

10-24 

6-27 

3-95 

19-26 

16-07 

1-82 

C. 


A.  M. 


On  the  Betermmation  of  Aconltino  in  Certain  Froparotions  of  Aconite. 
H.  Eoalle.  {Journ.  Pharm.  Ckim.,  1902,  xvi.,  18-23.)— In  the  case  of  aconite  pre- 
parations Doade  with  glycerin  and  alcohol  it  is  oaly  possible  to  extract  a  very  small 
proportion  of  the  aconitine  by  treatment  with  ether.  The  author  has  therefore 
made  experiments  as  to  the  possibility  of  effecting  a  complete  precipitation  of 
the  alkaloid  by  means  of  silico-tungstic  acid  in  the  presence  of  a  slight  excess  of  nitric 
acid.  He  finds  that  the  aconitine  silico-tungstato  is  soluble  to  some  extent  in  glycerin, 
and  that  it  is  necessary  to  use  a  large  excess  of  silico-tungstic  acid  and  nitric  acid  to 
prevent  this.  The  amount  of  aconitine  is  found  by  multiplying  the  weight  of  the 
dried  and  ignited  precipitate  by  the  factor  0*793.  C.  A.  M. 
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TOXICOLOGiCAL  ANALYSIS. 


Notes  on  the  Detection  of  Mercury  in  Cases  of  Poisoning.  B.  Vitali. 
(BolL  chim.  farm,,  1902,  xlii.,  149;  through  Chem,  ZeiL  Eej).,  1902,  173.)--Mercuric 
sulphide,  precipitated  by  sulphuretted  hydrogen,  is  not  wholly  unattacked  by  nitric 
acid ;  if  it  is  boiled  for  some  time  with  equal  quantities  of  nitric  acid  and  water,  ib  is 
partly  oxidized  and  converted  into  nitrate,  and  this  nitrate  combines  with  the  excess 
of  sulphide  to  form  a  white  double  compound,  which  looks  much  like  lead  sulphate. 
This  compound  is  identical  with  that  already  described  by  Rose,  which  was.  pro- 
duced by  treating  a  solution  of  mercuric  nitrate  with  an  insuflicient  quantity  of 
sulphuretted  hydrogen.  If,  then,  the  precipitate  given  by  sulphuretted  hydrogen 
yields  a  white  powder  with  nitric  acid,  it  must  be  investigated  like  the  black  sulphide 
of  mercury.  Vitali  states  that  several  undoubted  cases  of  mercury-poisoning  have 
occurred  in  which  the  metal  has  been  missed  on  analysis,  and  he  suggests  that  the 
above  reaction  is  the  cause  of  the  error.  F.  H.  L. 
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ORGANIC  ANALYSIS. 

DetermiDatiou  of  Glyoorol.  S.  2eisel  and  B.  Fanto.  {Zeits,  landw.  Yerwucktm. 
Oesierr.,  1902,  v.,  7*29;  through  Cltem.  Zeit.  Eep.,  iy02,  173.)— The  author's  proc^ 
depends  on  the  conversion  of  the  glycerol  into  isopropyl  iodide  by  means  of  boiling 

aqueous  hydriodio  acid,  and  the  determination  of  tb 
former  as  silver  iodide.  The  flask  a  holds  about  40  cc^ 
and  its  side  tube  is  put  in  connection  with  a  carbon 
dioxide  apparatus.  Into  it  is  charged  such  a  weight 
or  volume  of  the  substance  to  be  analysed  that  th^ 
amount  of  silver  iodide  finally  recovered  does  not 
exceed  0-4  gramme,  together  with  15  c.c.  of  a  solution 
of  hydriodio  acid,  having  a  specific  gravity  of  1-9  if  the 
liquid  is  aqueous;  otherwise  of  1-7.  The  flask  ifl 
surrounded  with  a  glycerin  bath,  and  made  to  boil 
gently.  The  condenser  h  is  coupled  to  the  Ehmann's 
warming  apparatus  ij,  and  is  kept  full  of  water  at  a 
temperature  between  50'  and  70^  C.  The  little  flask  c 
stands  in  a  water-bath  at  the  same  temperature,  and  16 
one-third  full  of  water  containing  some  red  phosphorus, 
or  of  a  solution  of  potassium  arsenite ;  e  and  /  are 
if  provided  with  marks  indicating  46  and  o  cc  rcspeo- 
tively.  and  they  are  filled  to  those  marks  with  silvei 
solutioQ.  The  carbon  dioxide  current  is  passed  at  a  speed  of  3  bubbles  per  second 
At  the  end  of  the  distillation  the  contents  of  the  receivers  are  rinsed  out  Into  a 
beaker,  diluted  to  about  450  c.c,  mixed  with  10  or  15  c.c.  of  dilute  nitric  acid,  heated 
on  the  water-bath,  oooledi  and  the  silver  iodide  is  estimated  either  gravimetrically 
volmnetrically.  F.  II.  L 
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Effect  of  Bleaching  on  the  Constanta  of  Beeswax.  R.  Berg.  (Vhcvi,  Zeit, 
1902,  xxvi..  (i05.) — All  processes  of  bleaching  increase  the  acid  number  of  beeswax^ 
the  natural  method  least,  treatment  with  chromic  acid  most  of  all.  Ordi 
bleaching  and  permanganate  leave  the  ester  numl>er  unchanged,  or  slightly  raise  it 
chromic  acid  always  lowei*s  it.  The  increase  of  the  acid  value  is  invariably  so  la 
as  to  lower  the  ratio  ;  and  without  a  (jualitative  analysis  the  bleached  wax  might 
thought  to  be  adulterated  with  stearin.  The  saponification  value  of  bleached  wax 
also  always  a  trifle  higher  than  that  of  yellow  wax.  The  influence  of  bleaching  upofl 
the  iodine  value  is  peculiar ;  contrary  to  expectation,  treatment  with  chromic  acid 
usually  raises  it;  but  Italian  waxes  exhibit  a  lower  iodine  absorption  after  an 
method  of  bleaching.  The  Buohner  number  is  lowered  a  little  by  natural  bleacbt 
or  by  permanganate  :  chromic  acid  raises  it,  sometimes  considerably.  The  Uuchn 
number  of  Italian  wax.  however,  falls  during  bleaching.  Bleaching  by  the  ordi 
process  or  by  permanganate  does  not  afTect  the  rotatory  power  of  the  wax,  or  has  a 
tendency  to  increase  it :  tiut  treatment  with  chromic  acid,  or  any  method  of  bleach 
Italian  wax,  reduces  the  optical  activity.     Chromic  acid  frequently  rnisee  the  u> 
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point  notably ;  other  processes  lower  it  a  trifle.  "  Kothwaohs,"  a  by-produot  in 
working  up  pure  beeswax,  which  is  really  a  mixture  of  bleachecl  and  unbleached  wax 
with  dust  and  dirt,  requires  such  drastic  treatment  to  purify  it  again  that  its 
constants  show  irregular  variations  before  and  after  bleaching.  P.  H.  L. 


Boiled  Hubl  Iodine  SoluUon.  M.  Kitt.  (Chem.  Zeit.,  1902.  xxvi.,  554.)— The 
author  gives  further  details  respecting  the  stability  of  the  boiled  Hiihl  solution  which 
he  has  already  recommended  (Analyst,  1902,  vol.  xxvii,,  22).  A  quantity  of  solution 
was  prepared,  and  was  found  to  contain  0-7G756  gramme  of  free  iodine  per  25  c.c. ; 
next  day,  after  boiling  under  the  inverted  condenser  for  five  hours,  its  titre  was 
0*27743  gramme — a  loss  of  63'9  per  cent.  After  keeping  one  year  it  still  tested 
0*24876  gramme,  so  that  during  storage  it  only  lost  another  3*7  per  cent,  of  its 
original  strength.  A  sample  of  Unseed  oil  examined  with  ordinary  Uiibl  solution 
gave  an  iodine  value  of  165  (mean) ;  with  year-old  boiled  solution,  using  50  c.c.  per 
O'l  to  0*2  gramme  of  oil,  the  figures  were  1632  and  164-5.  F.  H.  L. 
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Behaviour  of  Araban  towards  Fohling's  Solution.  E.  Salkowski.  {Zeits, 
phy$ioL  Chem,,  1902,  ixxv.,  240;  through  Chcm,  Zeit,  Hep.,  1902,  174.)— The  author 
has  previously  stated  that,  whereas  xylan  is  precipitated  from  its  alkaline  solution  by 
Fehling's  solution,  araban  is  not  thrown  down.  Experiments  on  gum  arabic,  how- 
ever, have  shown  that  in  certain  circumstances  araban  is  also  capable  of  precipita- 
tion. An  excess  of  Fehling's  solution  hinders  the  precipitation  of  araban,  since  the 
potassium -copper  compound  of  the  latter  is  soluble  in  the  reagent,  although  but 
slowly.  The  difference  in  behaviour  of  alkaline  solutions  of  araban  and  xylan 
towards  Fehling's  solution  is  extremely  small ;  but  if  only  those  substances  are 
present,  the  character  of  the  precipitate  enables  them  to  be  distinguished.  From  a 
mixed  alkaline  solution  of  araban  and  xylan  alkaline  copper  solution  throws  down 
both  bodies,  but  the  copper  compounds  maybe  separated  by  their  different  solubilities 
in  cold  water.  The  araban,  which  passes  into  solution,  retains  a  little  xylan;  but 
the  xylan  may  be  freed  from  araban  by  repeated  washing.  F.  H.  L. 


Examination    of   Paper  -  making    Katerials    by    the    Pentosan    Method. 
E.  Krbber  and  P.  Himbach,  communicated  by  B.  B.  ToUens.     (Zeits.  /.  afigew, 
Chcvt.t  XV.,  508.) — When  the  material  contains,  in  addition  to  pure  cellulose  (linen  or 
cotton  rags),  only  one  other  material,  such  as  wood-meal,  or  sulphite  cellulose,  the 
determination  of  the  pentosans  enables  one  to  estimate  the  quantities  of  each  present. 
Pure  cellulose  yields  about  1  per  cent,  pentosan  ;  soda  cellulose,  6  percent. ;  sulphite' 
cellulose,  7  per  cent. ;  wood-meal,  12  per  cent.     By  the  use  of  these  figures  a  simplOij 
calculation  gives  the  quantities  of  the  constituents,  provided  these  are  qualitatively] 
known.     Newspaper  material  generally  consists  of  wood-meal  and  sulphite  cellulose. 

A.  M. 

Determination    of  Tannin.     E.   Crousel.     (Bepcri.   Pharm.,   1902.  [3],  xiv., 
248;  through  Chcm.  Zeit.  Hep.,  1902,  174.) — The  tannin  is  brought  into  solution  and 
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mixed  with  an  excess  of  analgesin  (dimethylphenylpjTazolono),  together  vdth  twi< 
as  muoh  of  sodium  bicarbonate.     The  opaque  liquid  gradually  becomes  cleftr  aoj 
green,  a  precipitate  falling.     This  is  collected  on  a  weighed  filter,  dried  at   100:  C\ 
and  weighed.     The  amount  of  analgesin  equivalent  to  a  certain  quantity  of  tannin 
ascertained  by  adding  the  former  as  long  as  a  precipitate  falls.     The  process  might 
made  volumetric,  but  the  end-point  of  the  reaction  is  difiicxilt  to  see.  F.  U.  L. 


The  Estimation  of  Indigotin  on  Fabrics.      A.  Bins  and  F.  Rung.     (Zat 
angew,  fliem.,  1902,   xxtii.,    bbl>)—k  further  examination  has  been  made   of 
method  of  extracting  the  indigotin  by  means  of  glacial  acetic  acid  (see  Analts' 
vol  xxiv.  48).   Experiments  performed  with  pure  indigo  showed  that  in  the  procofts  o 
extraction  a  portion  of  the  dye  stuQ'  is  destroyed,  but  this  loss  does  not  amount 
to  more  than  a  few  tenths  of  a  per  cent,  calculated  on  the  weight  of  fabric,  and 
is  to  a  certain  extent  compensated  by  the  fact  that  some  of  the  fabric  itself  i«« 
extracted  by  the  acettu  acid.     The  method  therefore  yields  satisfactory  oomparativ^^l 
figures.  ■  A,  M, 

Bstimatlon  of  Mineral  and  Organic  Impurities  in  Hard  (Varnish)  Resins 
J.  Hertkorn.  {Ciiein,  Zcii.,  1902,  xxvi.,  G02.)  Owing  to  the  lack  of  proper  methods 
for  the  examination  of  the  hard  reninR  which  are  employed  in  varnish  manufaeture, 
it  is  customary  to  run  samples  through  a  number  of  sieves  of  specified  gao^M. 
preferring  the  materials  according  as  they  contain  a  higher  percentage  of  larige 
lumps,  vnth  chips  or  broken  particles,  and  only  a  small  quantity  of  dust  Siin 
however,  varnish  resins  are  costly,  the  dust  and  chips  have  to  be  used,  and  it  i 
desirable  that  they  shall  contain  as  little  foreign  matter  as  possible.  The  imputiUi 
in  broken  copal  and  copal  dust  may  range  between  O'O  and  5()  per  cent.  ;  but  mort 
than  5  per  cent,  of  organic  matter  is  unusual,  0*3  to  25  per  cent,  being  the  average, 
with  I  to  5  per  cent,  of  mineral  substances.  Most  objectionable  to  the  varoi&h- 
maker  among  the  organic  impurities  are  humus-like  bodies,  fragments  of  wood, 
leaves,  etc.,  since  these  are  decomposed  at  a  temperature  of  300^  C,  and  spoil  th 
colour  of  the  varnish.  The  author  suggests  the  following  method  of  extracting  thi 
resins  from  the  accompanying  noxious  ingredients  :  A  solvent  is  prepared  by  mixio 
together  from  20  to  25  parts  of  amyl  acetate,  40  to  50  parts  of  amyl  alcohol,  ad 
25  to  40  parts  of  ethyl  alcohol  of  more  than  96  per  cent,  strength.  In  a  large  hgh 
beaker  5  to  10  grammes  of  the  sample,  powdered  as  finely  as  possible,  and  if  necess 
first  run  through  a  cloth,  are  weighed  out,  and  stirred  carefully  with  25  to  5U  c.c.  of 
the  solvent,  avoiding  the  production  of  lumps.  The  beaker  is  next  placed  in  wat«r 
70^  or  S0°  C,  still  stirring  till  the  liquid  boils,  and  allowed  to  remain  under  cover  fi 
thirty  or  sixty  minutes.  Wheu  the  residue  appears  sandy  aud  no  longer  resinoua  i 
is  set  aside  in  a  warm  place  to  settle  till  dear,  and  the  solution  is  run  o£r  into  aiKJtbef^ 
vessel.  The  insoluble  matter  is  then  treated  as  before  until  the  liquid  ceases  to  leave 
a  residue  on  evaporation,  passing  the  washings  through  a  paper  tared  at  1(K»^ 
(filtration  being  necessary  as  the  less  conoentrated  liquors  do  not  setUti  cleai) 
Finally,  the  precipitate  on  the  filter  ia  washed  twice  with  ethyl  ethor,  4ried 
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mstant  weight  at  105°  C,  and  weighed.  Care  must  be  taken  that  the  paper  does 
not  become  dry  during  the  process.  If  the  residue  is  still  cohesive  the  whole 
extraction  mast  be  repeated.  The  residue  may  be  need  for  a  determination  of  ash, 
or  the  latter  may  be  determined  on  a  separate  portion  of  the  sample.        F.  H.  L. 

Bxperiments  with  the  Kjeldahl  IlCethod  at  Nitrogen  Estimation.  H.  D.  Law. 
(Journ.  Soc.  Oicm.  hid.,  1902,  xxi.,  847.) — The  nitrogen  was  determined  in  a  sample 
of  leather,  heating  with  sulphuric  acid  for  different  times  in  the  presence  of  different 
oxygen  carriers.  When  no  oxygen  carrier  was  used,  but  only  potassium  sulphate 
and  acid,  the  solution  did  not  always  become  clear  even  after  one  and  a  half  hours' 
heating,  and  unless  it  did  become  so  the  result  was  low.  In  another  series  of 
estimations  2  grammes  of  copper  sulphate  were  introduced  in  each  case  ;  after  one 
hour  the  solutions  were  clear,  and  then  constant  results  were  obtained.  With 
1  gramme  of  potassium  permanganate  correct  results  were  also  obtained  after  heating 
half  an  hour  only,  but  with  both  these  carriers  umch  precipitate  is  formed  on  adding 
alkah,  and  bumping  consequently  occurs.  To  avoid  this  difficulty  the  author  used 
potassium  persulphate  instead.  The  leather  was  first  digested  for  a  quarter  of  an  hour 
with  sulphuric  acid  alone  ;  the  mixture  was  allowed  to  cool  slightly,  then  10  grammes 
of  the  persulphate  were  added,  and  the  liquid  was  shaken  up  well  and  the  heating 
continued.  The  reaction  proceeded  smoothly.  In  half  an  hour  the  solution  was 
clear,  and  gave  the  correct  result.  A.  M. 


Determination  of  Hydrocyanic  Acid.  A.  Arohetti.  (Chern.  Zait.,  1902, 
.,  555.) — The  solution  containing  the  cyanide  is  shaken  in  an  Erlenmeyer  flask 
with  a  known  excess  of  merourous  chloride  and  the  mixture  is  filtered.  The  insoluble 
matter,  consistiug  of  metallic  mercury  and  the  excess  of  calomel,  is  then  treated 
on  the  paper  with  a  liquid  composed  of  2  volumes  of  1'40  nitric  acid  and  1  volume  of 
water,  which  attacks  the  mercury  only ;  the  residue  of  mercurous  chloride  is  washed 
with  water,  dried,  and  weighed.  The  difference  gives  the  amount  of  cyanide  accord- 
ing to  the  relationship  Hg.,CL«2HCN.  F.  H.  L. 


INORGANIC    ANALYSIS. 

Notes  on  the  Batimation  of  Copper  by  Potassium  Permanganate. 
H.  A.  Guess.  {Jonrn.  Avier.  Chem.  Soc.,  xxiv.,  708.) — The  following  modification  of 
the  permanganate  method  for  copper,  which  does  away  with  the  use  of  asbestos  as  a 
filtering  medium,  and  consequently  requires  no  filter-pump,  is  stated  to  give  results 
at  least  as  good  as  the  iodide  or  cyanide  methods,  especially  in  the  case  of  small 
percentages  of  copper.  From  I  to  o  grammes  of  thomacerial  (ores,  tailings,  etc.)  are 
digested  with  aqua  regia  to  which  a  few  drops  of  sulphuric  acid  have  been  added, 
the  excess  of  acid  is  boiled  off,  and  the  solution  diluted  and  filtered.  The  filtrate  is 
neutralized  with  ammonia,  rendered  just  acid  with  hydrochloric  acid,  and  reduced  by 
adding  an  exoess  of  sodium  sulphite  solution,  after  which  a  slight  excess  of  potassium 
or  ammoniam  thiocyanate  ia  added,  the  whole  heated  to  boiliugf  and  then,  as  soon  as 
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the  precipitate  has  settled,  filtered  through  an  extracted  Il-centimetres  fiUer-iia! 
the  precipitate  beiug  well  washed  with  hot  water.  The  funnel  containiog  tb 
precipitate  is  removed  to  another  vessel  and  filled  twice  with  a  boiliog  10  per  oeo' 
sodium  hydrate  solution,  which  decomposes  the  cuprous  tbiocyanate.  Aftar 
thoroughly  washing  ihe  insoluble  cuprous  hydroxide  left  on  the  filter,  the  filtraU 
and  washings,  which  contain  the  sodium  thiocyanate,  are  rendered  strongly  acid 
with  sulphuric  acid,  and  titrated  whilst  still  warm  with  potassium  permanganate. 
This  latter  should  be  standardised  against  pure  copper  treated  as  above,  as,  owing 
to  the  slight  solubihty  of  the  cuprous  thiocyanate,  the  value  calculated  from  the  iron 
value  of  the  permanganate  is  a  little  too  low.  The  small  error  caused  by  the  action 
of  the  caustic  soda  on  the  filter-paper  may  be  determined  and  allowed  for  by  treating 
an  empty  filter  in  the  same  way  and  titrating  the  filtrate.  A.  G.  L* 
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Bough  Estimation  of  Tin  in  Tin-dye  Baths.  O.  GeiseL  (Chetn.  Zeil^ 
1902,  xxvi.,  503.) — From  solutions  of  stannic  chloride,  not  containing  too  much 
hydrochloric  acid,  and  of  a  strength  equivalent  to  between  0O75  and  0-1  gramme 
SnCl^  per  lOc.c,  cold  sodium  hydroxide  throws  down  all  tbe  metal  before  the  acid 
is  neutralized.  The  author  therefore  proposes  to  mix  such  a  solution  with  a  few 
drops  of  a  1  per  cent,  solution  of  malachite  green,  and  to  titrate  tbe  liquid  with 
decinormal  soda  till  the  colour  changes  from  the  greenish  golden-yellow  of  the  lak« 
to  the  original  bluish-green  lint  of  the  dye.  The  operation  may  be  carried  out  in  a 
large  l>eaker  standing  on  a  white  ground,  or,  better,  by  the  usual  colorimetric  method 
of  comparison.  Gravimetric  experiments  show  that  the  calculation  of  the  amount  oi 
tin  present  should  be  made  according  to  the  equation  : 

7NaOH  +  2SnCl,  =  Sn(OH),  +  SnCl(OH),  +  7NaCL 

F.  U.  h. 


Volumetric  Batimation  of  Small  Quantities  of  Iron.  F.  Seller  and 
A.  Verda.  (Cfmm.  Zeit.,  1^02,  xxvi.,  804.)^VVhen  a  solution  of  ferric  thiocyanat« 
is  treated  with  potassium  ferrocyanide,  Prussian  blue  is  formed,  tbo  red  colour  of  the 
first  compound,  which  quickly  becomes  brown,  changing  sharply  to  green,  whi 
afterwards  turns  to  blue,  when  the  whole  of  the  thiocyanate  is  decomposed.  Tbft 
reaction  proceeds  according  to  tbe  equation  : 

3[Fe(CN)„K J  +  2Fe,(CNS),  =  [FeCCN),]^?©,  f  12KSCN. 

so  that   4*92   grammes  of   ferrocyanide   arc  equivalent   to  1  gramme  of   iron, 
potassium  ferrocyanide  solution  is  therefore  prepared  of  such  a  strength  that  1  c.c 
is  equal  to  0*001  gramme  of  iron.     The  substance  to  be  analysed  is  brought  into 
solution  in  the  form  of  ferric  chloride,  and  a  suitable  quantity  of  tbe  liquid  is  mixe 
with  an  excess  of  ammonium  thiocyanate.    The  whole  is  diluted  with  water  till 
bright  red  colour  results^  and  titrated  with   the  ferrocyanide  till  a  green  ooloor 
appears.    The  authors  give  two  examples  of  their  metbod  as  appUed  to  a  mediciaal 
powder  containing  iron,  and  a  sample  of  red  wine,  the  tj^ures  eiiowiug  it  to  be 

F.  H,  L. 
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The  Deter minat ion  of  Sulphur  in  Pig-iron  by  Eschka's  Method.  John  V.  B. 
Stehman.  [Journ,  Avter.  Cfunti.  Soc,  sxiv.,  044.) — In  this  aietbod  3  graiuiiiea  of  the 
powdered  sample  are  mixed  with  2*5  grammes  of  a  mixture  of  2  parts  magnesia  and 
1  part  sodium  carbonate  in  a  platinum  crucible  ;  the  whole  is  covered  with  a  layer  of 
0*5  gramme  of  the  same  mixture,  and  heated  to  a  red  heat  for  one  hour.  A  gaBoUue 
burner  is  preferable  for  heating,  since,  if  ordinary  ooal-gas  is  used,  a  shield  must  be 
employed  to  keep  the  products  of  combustion  away  from  the  mouth  of  the  crucible. 
After  allowing  the  mass  to  cool,  it  is  treated  with  hot  water  and  10  c.c.  bromine,  the 
whole  boiled  for  Hfteen  minutes,  filtered,  and,  after  the  addition  of  1*5  o.q.  ooneentrated 
hydrochloric  acid,  the  bromine  is  expelled  from  the  filtrate  by  boiling,  and  the 
sulphur  is  precipitated  with  10  c.c.  of  a  10  per  cent,  barium  chloride  solution. 

The  sample  used  for  this  method  must  be  at  least  fine  enough  to  pass  through 
a  60-mesh  sieve.  Using  a  steel  mortar,  pestle,  and  hammer,  this  only  requires  five 
minutes  for  a  20-gramm6  sample.  Kesiilts  obtained  in  this  way  are  practically  identical 
^ith  those  obtained  by  three  of  the  older  methods.  A.  G.  L. 


» 


On  the  Quantitative  Separation  of  Zirconium  ft-om  Iron.  A.  Gutbier  and 
G.  Hiiller.  {Zeits.  Anory.  Ch^m.,  xxxii.,  9*2.) — The  solution  of  iron  and  zirconium  is 
precipitated  hot  with  a  small  excess  of  ammonia  and  the  precipitate  filtered  off;  the 
filtrate  is  evaporated  to  dryness  on  the  water-bath,  the  residue  dissolved  in  a  little 
acid,  a  small  excess  of  ammonia  added,  and  any  resulciag  precipitate  of  zirconium 
hydroxide  filtered  oS  and  added  to  the  main  precipitate,  which  is  then  dried  and 
ignited  at  a  red  heat.  The  increase  in  weight  of  the  crucible  gives  the  weight  of 
FejOa  +  2rOo.  The  oxides  are  then  very  finely  powdered  in  an  agate  mortar  and 
heated  to  constant  weight  in  a  platinum  boat  in  a  current  of  hydrogen  at  a  red  heat. 
By  this  means  the  iron  ia  completely  reduced  to  the  metallic  state,  the  zirconium 
dioxide  not  being  affected.  From  the  loss  in  weight  the  quantity  of  feri-ic  oxide,  and 
hence  that  of  zirconium  dioxide,  present  in  the  original  mixture  of  oxides  may  be 
calculated.  A.  G.  L. 


The  Volnmetric  Determination  of  Iffolybdenuin  in  Molybdenum  Steel  and 
Ferro-Molybdenum.  James  Brakes.  (Joum.  Soc.  Ckem,  Ind.,  190'3,  xxi.,  S33.) — 
This  is  a  modification  of  Kopp's  method  (see  Analyst,  xxvii.,  202).  Weigh  out 
o  grammes,  dissolve  in  20  c.c  nitric  acid  and  20  c.c.  hydrochloric  acid,  evaporate  to 
dryness,  add  20  c.c.  of  dilute  sulphuric  acid  (1  :  1),  and  evaporate  until  white  fumes 
appear.  Cool,  and  then  proceed  as  in  Kopp's  method  (loc.  cit,).  In  calculating  the 
result,  subtract  the  blank,  then  multiply  the  remainder  by  the  iron  equivalent  of  the 
permanganate  solution  and  by  the  factor  0-605,  as  is  indicated  by  the  equation  : 

oMo,  ,0i,  +  17K,Mn,0,  =  60MoO5  -f  17K,0  +  ;34MnO. 

The  results  agree  with  those  obtained  by  Whitfield's  gravimetric  and  Kopp's  methods. 
Tungsten  should  be  removed  before  evaporation  with  sulphuric  acid.  Chromium  doei 
not  affect  the  results  even  if  present  to  the  extent  of  6  per  cent.  A.  M. 
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On  tho  Quantitative  Separation  of  Zino  and  Cobalt.  Arthur  RoseDheiffl 
and  Ernat  Huldachinsky.  {Zcits.  Anorg.  Chenu,  xxxii.,  84.)— The  authors  b5ve 
tried  various  methods  for  the  separation  of  zinc  and  cobalt,  and  obtained  tbe  bett 
results  by  precipitating  the  zinc  as  sulphide  from  an  acetic  acid  solution  of  lli* 
double  cyanides.  In  this  method  a  small  excess  of  potassium  cyanide  and 
considerable  amount  of  ammoniam  chloride  are  added  to  the  neutral  solution  of  t 
metals,  which  is  tben  boiled  for  a.  short  time  to  form  the  complex  potast^ium  cobal 
cyanide,  and  after  the  addition  of  acetic  acid  zinc  is  precipitated  by  means  of  hydrogi 
sulphide.  Fairly  good  results  were  obtained  by  precipitating  the  zinc  as  sulphide 
from  dilute  solutions  of  the  two  metala  to  which  acetic  acid  only  bad  been  adde-<1.  T 
separation  of  cobalt  as  potassium  cobaltinitrite,  on  tbe  other  baud,  gaveunBatisfacto 
results,  even  when  both  the  solutions  of  the  metals  and  of  the  potassiam  nitrite  we 
acidi&ed  with  acetic  acid  before  mixing,  as  about  1  per  cent,  of  the  zinc  appe&rft 
be  precipitated  with  the  cobalt.  A.  Ci.  L 


The   Cloudiness   which   ooours   on   Piltering    Zino   Sulphide.      O.    Mota 
haeuBser.     (Zeits.   angetc    Ckem.,    1902,    xxiii.,    731.) — i^inc  may  be  entirely   pre- 
cipitated as  sulphide,  if  mineral  acid  be  tirst  neutralized  with  ammonia  and  the 
solution  be  acidified  with   acetic  acid  before  passing  sulphuretted  hydrogen, 
ammonium   acetate   be  also  added  the  danger  of  loss  of  zinc  is   further  roda 
When  tbe  sulphide  is  filtered  off  the  filtrate  is  always  cloudy,  but  tbis  cloudiness 
wholly  due  to  sulphur.    Known  quantities  of  zino  were  precipitated  as  described*  and 
the  precipitates  were  filtered  off  under  various  conditions,  washed  with  a  solnLion 
acetic  acid  and  sulphuretted  hydrogen,  and  dissolved  in  hydrochloric  acid.     T 
solutions  were  then  titrated  with  ferrocyanide,  and  in  every  case  the  correct  amo 
of  zinc  was  found.  A.  M 
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The  Marsh- Borzolius  Arsenic  Deposit.  W,  Ackroyd.  (Jaurti.  Soc,  CJ^m,  ] 
IjuL,  1902.  xxi.,  900.) — The  colour  of  tbe  arsenic  deposits  in  the  tube  is  Uable  to 
vary ;  in  the  case  of  organic  materials  they  are  practically  always  brown,  but  when 
inorganic  substances  arc  tested  the  deposits  are  often  wholly  or  partly  blue.  Thifi 
difference  the  author  ascribes  to  variations  in  the  rate  at  which  the  arsenic  ia evolved* 
When  the  velocity  of  tbe  hydrogen  in  the  tube  is  small,  the  blue  deposit,  if  formed, is 
nearer  tbe  generator  than  tho  brown,  but  if  tbe  velocity  be  great  the  relative  positiomB 
are  reversed.  The  author  considers  that  the  brown  colour  is  the  normal  one.  Ii 
order  to  be  able  to  measure  and  regulate  the  flow  of  gas,  he  arranges  a  pLatinui 
wire  with  its  end  3  millimetres  from  the  jet.  Tho  diameter  of  the  tfame  should  d< 
exceed  3  millimetres,  else  there  is  danger  of  obtaining  a  blue  deposit.  A.  M. 


Analysis  of  Crude  Sulphur.  F.  P.  Carpenter.  (Joum,  Hoe,  Chem.  Ind»^  llrv^ 
xxi.,  H32.) — To  remove  calcium  sulphate  treat  with  dilute  hydrochloric  acid,  boil  ft 
about  ten  minutes,  filter  on  a  Gooch  filter,  and  dry.  The  sulphur  can  be  determioi 
in  this  residue  either  by  extracting  with    carbon  dlsuiphldey  or   by  burning 
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ascertaining  the  loss.  The  latter  method  gives  results  which  are  slightly  too  high, 
beoausa  some  organic  matter  is  removed  at  the  same  time.  The  calcium  sulphate, 
when  present,  prevents  the  sulphur  heing  completely  dissolved  by  carbon  disulphide, 
hut  when  it  has  been  removed  this  diOieuLty  disappears.  A.  M. 


A  Volumetric  Method  for  the  Estimation,  of  Sulphuric  Acid  in  Soluble 
Sulphates.  Yasujuro  Nikaldo.  (Jottrn.  Amcr.  Chem.  Soc,  xxiv.,  74.) — The  method 
depends  on  the  precipitation  of  the  sulphate  in  dilute  alcoholic  solution  by  means  of 
standard  lead  nitrate  solution,  potassium  iodide  being  used  as  indicator,  the  yellow 
colour  of  load  iodide  becoming  permanent  only  when  all  the  sulphate  has  been 
precipitated.  For  -^  solutions  it  is  best  to  work  in  60  to  70  per  cent,  alcoholic 
solutions,  and  for  J  solutions  in  alcohol  of  50  to  60  per  cent,  strength.  The  quantity 
of  potassium  iodide  added  should  be  about  0*2  gramme  for  25  c.c.  liquid.  Solutions 
should  be  cold,  not  too  dilute,  and  should  not  contain  free  nitric  or  hydrochloric 
acids,  sodium  acetate,  or  large  quantities  of  chlorides.  In  the  presence  of  heavy 
metals  the  addition  of  acetic  acid  is  desirable  to  prevent  precipitation  of  baaia^ 
compounds,  A.  G.  L. 
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Determination  of  Sulphuric  Acid  in  Soils.  C.  B.  Williams.  {Journ.  Amcr. 
ChcfTi.  Soc.t  xxiv.,  658.) — In  the  method  prescribed  by  the  Association  of  Official 
Agricultural  Chemists  sulphuric  acid  is  estimated  by  directly  adding  barium  chloridi 
to  the  acidulated  soil  solution.  The  author,  however,  points  out  the  necessity  of  first 
removing,'  the  iron  and  aluminium  by  means  of  ammonia,  since  their  salts,  usually 
present  in  considerable  amounts,  exercise  a  solvent  action  on  the  barium  sulphate, 
which  is  important,  considering  the  small  quantities  of  sulphuric  Eicid  usually  present 
in  soils.  In  thirty-five  experiments  in  which  the  oflicial  method  was  compared  with 
his  modified  one  the  results  obtained  with  the  latter  were,  on  an  average,  more  than 
35  per  cent,  higher  than  those  given  by  the  former.  A.  G.  L. 


The  Use  of  Persulphates  in  Analysis.  H.  V.  Dakin.  (Jount.  Soc,  Chem.  Ind.^ 
1902,  xxi.,  84a) 

Estinuition  of  Manganese. — Ammonium  persulphate  was  substituted  for  bromine 
in  the  usual  method  of  precipitation  in  ammoniacal  solution.  Working  with  pure 
solutions  containing  known  amounts  of  manganese  vei7  satisfactory  results  were 
obtained.  When  fixed  salts  are  present,  considerable  quantities  arc  carried  down  with 
the  precipitated  oxides  of  manganese.  As  in  the  bromine  method,  this  difficulty  must 
be  guarded  against.  As  the  precipitate  varies  much  iu  its  degree  of  oxidation,  it  is 
not  possible  to  estimate  the  manganese  volumetrically  from  its  oxidizing  power. 

Ojeifiaiion  of  Chromium  Salts. — Chromic  salts  are  readily  converted  into  alkaline 
ohromates  by  boiling  with  a  large  excess  of  caustic  alkali  and  adding  potassium 
persulphate  until  oxidation  is  complete.  The  solution  may  then  be  acidified  with 
[nitric  acid  and  precipitated  with  mercurous  nitrate,  and  the  precipitate  filtered, 
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washed,  and  ignited  in  the  usual  way.     Ammonium  persulphate  cannot  be  m 
this  case,  as  it  does  not  oxidi/.e  the  chromium  completely.  A.  IL 


On  the  Analysis  of  Qaaes  by  Combustion.  Wallher  Hempel.  {Zeit,  Anor^. 
Vhevi.,  xxxi.,  4io.)— From  some  results  obtained  by  him,  the  author  concludes  that 
mixtures  of,  e.g.,  methane  with  large  quantities  of  nitrogen  are  not  completely  burned 
when  mixed  with  air  and  passed  repeatedly  through  a  red-hot  capillary  tube  containing 
platinum,  or  over  a  red-hot  platinum  spiral,  imless  the  gas  mixture  is  actually 
capable  of  explosion.  This  coodition  may  be  usually  fulfUed  by  adding  suflicieDt 
oxygen,  but  in  mixtures  very  poor  in  combustible  gases  the  addition  of  hydrogea  m 
well  as  oxygen  becomes  necessary.  In  any  case,  the  analysis  of  gas  mixtures  b; 
explosion  appears  to  be  safest.  A.  G.  L. 


pV^^H^^^H 


The  Estimation  of  Diaaolvod  Oxygen  in  Water.     William  Kaylor.     (C 
News.i  Ixxxv.,  ^o9.) — The  estimations  are  carried  out  by  Gerland's  method  (Jouhl 
Soc.  Chem.  Ind.,  iv,,  15;  xviii.,  340),  which  depends  on  the  reduction  of  indigo  by 
sodium  hyposulphite,  as  follows :    About  60  to  100  c.a  tap  water  are  pl&oed  in  s 
four-nocked  WoulfiTs  bottle,  the  air  in  which  is  then  replaced  by  coal-gas  which  haft 
been  passed  over  heated  copper  turnings.     The  top  of  the  hyposulphite  buret 
which  is  fitted  into  one  of  the  stoppers  of  the  WoulfTs  bottle,  as  well  as  the  reserve 
of  hyposulphite  solution,  are  also  filled  with  this  deoxidized  coal-gas.     The  coal 
escapes  from  the  bottle  by  means  of  a  tube  in  connection  with  a  small  water  wasb- 
bottle.     When  the  bottle  is  full  of  coal-gas  1  or  2  c.c.  of  the  indigo  solution,  which 
should  contain  0*0005  gramme  available  oxygen  per  c.c,  are  run  into  the  bottle  by 
means  of  a  tap-funnel,  the  end  of  which  dipe  below  the  surface  of  the  water,  autl 
exactly  reduced  by  the  hyposulphite.     If  the  solution  remains  a  pale  straw-colour, 
the  gas  in  the  bottle  is  free  from  oxygen,  and   the  hyposulphite  solution  is  nex 
standardized  against  the  indigo.     One  hundred  c.c.  of  the  sample  are  then  ran  i 
and   the  quantity  of  hyposulphite  necessary  to  destroy  the  blue  oolour  produc 
noted.     Nearly  two  and  a  half  times  this  amount  of  hyposulphite  solution  is  thoa 
ran  into  the  bottle,  followed  by  250  o.c.  of  the  sample  ;  the  faint  blue  colour  proda 
is  removed  by  a  few  drops  more  of  hyposulphite,  and  the  total  for  the  250  afr' 
ascertained. 

The  pare  indigo,  before  being  used,  must  be  washed  with  water,  hydrochlori 
acid,  aad  alcohol,  and  then  treated  with  ammonium  persulphate  in  acid  solutio 
By  this  method  a  hundred  samples  could  be  examined  in  one  day  without  washioj 
out  the  Woulffs  bottle,  the  solution  being  removed  from  time  to  time  tbrou^  ft 
syphon  tube.  A.  (».   f.     , 
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The  BtAbility  of  Potassium  Tetroxalate  and  Sodium  Oxalate  aa  Standard 
Substances  for  Volumetric  Analysis.  —  Dupr6  and  A.  von  Kupffer.  (Z^iU. 
jflr  an/fcu-.  Chem.^  1902,  xv.,  352.) — These  substances  have  been  recommended  for  OAC 
to  standardize  both  oxydi metric  and  acid  solutions,  the  salt  being  weighed  oat  and 
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converted  into  carbonate  by  ignition.  TLe  teiroxalate  may  also  be  used  directly  to 
standardize  alkaline  solutions.  Five  different  samples  of  potassium  tetroxalate  were 
tested  at  intervals.  Of  these  three  were  bought  and  two  were  prepared  from 
potassium  oxalate  and  oxalic  acid  only.  One  of  the  specially  prepared  samples  only 
gave  constant  results,  the  others  all  gradually  losing  strength  as  determined  by 
standard  permanganate  solution.  The  strength  as  determined  by  titration  with 
standard  acid  was,  however,  constant  in  each  case,  though  the  numbers  for  different 
samples  are  not  identical. 

In  the  case  of  sodium  oxalate  a  purchased  sample  lost  only  0-2  per  cent,  in  fifty- 
nine  days  as  determined  by  permanganate.  A  sample  prepared  from  pure  oxaUc 
acid  and  soda  gave  a  constant  result,  99'3fi  per  cent.  The  one  satisfactory  sample  of 
tetroxalate  gave  the  same  figure.  The  permanganate  was  standardized  by  means  of 
eluctrolytically  deposited  iron.  The  authors  consider  that  sodium  oxalate  may  be 
used  with  advantage,  but  not  the  tetroxalate.  A.  M. 


APPARATUS. 


B         A    Modification    of    Hempel's    Apparatus    for    Gas-Analybis.      Theodore 
~  William  Bichards.     {Proc.  Anier.  Acad.,  xxxvii.,  :20l  ;  through  Zeits.  Auorg,  Chetn., 
'     xxix.,  359.) — The  following  simple  pieces  of  apparatus  have 
B  been  designed  for  use  in  teaching  gas-anal^'sis,  instead  of  the 
I  more   expensive   and   cumbersome   forms   of    Hempel.     The 
m  pipette  is  replaced  by  a  bulb  mounted  by  means  of  a  long 

tube  in  the  bottle  containing  the  absorbent  reagent,  as  shown 

in  the  figure.  To  prevent  the  entry  of  air  from  below,  the 
y  tube  is  narrowed  at  its  lower  end,  and  bent  upwards.  For 
■  the  introduction  of  solid  reagents  the  tube  D  is  made  wider 
W  and  fitted  with  a  stopper  pierced  by  one  hole,  through  which 

a  small  bent  tube  is  inserted.     For  fuming  sulphuiic  acid,  the 

bulb  should  be  ground  into  the  neck  of  the  bottle,  which  must 

Palso  be  fitted  with  another  neck  carrying  aground  in  side- 
tube.  If  50  c.c.  of  gas  are  used  for  the  analysis,  the  volume 
of  the  bulb  A  should  he  about  75  c.c,  and  that  of  the 
bottle  C  150  c.c. 

Hempel's  burette  may  be  repl6u;ed  by  an  ordinary 
burette,  either  inverted,  with  the  stop-cock  on  top,  or  else 
in  its  normal  position,  in  which  case  the  upper  end  is  fitted 
with  a  rubber  stopper,  through  which  a  capillary  tube  is 
inserted,  care  being  taken  that  the  stopper  always  occupies 
the  same  position.  The  ungraduated  upper  part  of  the 
burette  must,  of  coarse,  be  carefully  calibrated.  The  small 
&ize  of  the  burette  permits  it  to  be  readily  surrounded  by  a 
water-jacket,  which  entirely  obviates  the  errors  arising  fronj 
a  change  of  temperature. 

The  manipulation  of  this  apparatus  is  practically  the  same  as  that  of  Hempel. 
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In  analysing  about  50  c.c.  of  mixtures  of  air  and  carbon  dioxide  with  it.  the  arerage 
error  of  seven  determinations  was  only  U'04  c.c.  (0*00  bo  0*10  o.c.).  A.  G.  L, 
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A  Chemical  Method  for  obtaining  Beduced  Pressures.  Francis  O.  Benedict 
and  Charlotte  B.  Manoiug.  {Amer,  Chern.  Journ.,  xxvii.,  340.)— To  obtain  bigli 
degrees  of  exhaustion  the  authors  have  successfully  employed  the  following  method 
Into  the  upper  part  of  a  Hempel  desiccator  of  a  total  capacity  of  35  litres  160  c.c. 
concentrated  sulphuric  acid  are  poured.  The  dishes,  etc.,  containing  the  niaierial 
bo  dried  aro  next  introduced,  and  finally  10  o.c.  of  pure  anhydrous  ether  are  delivareil 
from  a  pipelte  upon  the  bottom  of  the  desiccator.  The  cover  is  immediately  put  od, 
and  the  desiccator  connected  with  a  water  pump  until  a  pressure  of  40  to  60  milliinetrei 
is  indicated  by  a  small  manometer  placed  inside  the  desiccator.  The  8top-€Ock  of  Um 
desiccator  is  then  closed,  when  after  a  few  minutes  a  vacuum  of  from  4  to  1  milli* 
metres  is  obtained.  This  degree  of  exhaustion  is  reached  in  eight  to  twelve  minnies 
after  putting  on  the  cover  of  the  desiccator.  The  sulphuric  acid  may  be  used  sevent 
times  without  losing  its  power  of  absorbing  the  ether  vapour.  A.  Q,  L. 


Governor  for  Use  during  Ultimate  Analysis.     I.  Deiglmayr.     (Ch^m.  Zeii 
1902,  .xxvi.,  520.) — The  object  of  the  device  shown  in  the  accompanying  illastratioti^ 

is  to  bring  the  ordinary  process  of  combustion  under 
automatic  control,  thus  avoiding  the  necessity  for  watching 
the  gas  current,  and  for  constantly  manipulating  the  burner 
cocks.  It  is  essentially  a  thermostat,  placed,  in  the  case 
of  carbon  and  hydrogen  determinations,  between  the  water 
and  the  carbon  dioxide  tube.  The  main  gas-supply  pipe  of 
the  furnace  is  divided  into  two  portions,  gas  entering  at 
either  end ;  that  which  heats  the  part  where  the  oxidant 
alone  is  put  passes  direct  from  the  service,  but  the  gas 
which  feeds  the  burners  under  the  substance  being  analysed 
first  enters  the  thermostat  through  d,  and  then  escapes 
through  c.  The  horizontal  tube  in  the  diagram  is  the  con- 
nection between  the  sulphuric  acid  vessel  and  the  potash 
bulbs,  and  it  is  reduced  at  the  point  6  to  a  capillary  of^4 
suitable  bore.  If,  then,  combustion  is  proceeding  so  quicklj^^ 
that  there  is  danger  of  absorption  not  being  complete,  lbs 
current  of  carbon  dioxide  is  too  rapid  to  pass  &,  and  pi 
is  set  up  in  the  combustion  tube  sufTicient  to  force  the  mercury  in  a  up  into  c 
coal-gas  supply  is  choked.  Thus  the  gas  tlames  become  smaller,  the  tem^ieratore 
the  tube  falls,  and  combustion  is  rendered  slower.  An  identical  arrangement  can  be 
employed  in  nitrogen  estimation.  The  original  article  records  a  largo  number  of 
elementary  analyses  carried  out  with  the  aid  of  the  apparatus  described,  these  aaalywi 
having  boon  performed  without  any  attention  being  given  to  the  furnace  after  it  was 
once  started,  in  some  Instances  the  operation  proceeding  unwatchod  for  a  considerable 
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period  of  time.  When  the  device  is  adopted,  combastions  should  be  C^ 

conducted  without  a  current  of  cxygen  or  air  until   the   process  is   ^ 

nearly  complete.  F.  H.  L. 


Beckmann*s  Thermometer  with  Kiihn's  Additional  Scale. 
(Chem.  Zeit.t  1902,  xxvi.,  337.) — By  means  of  the  additional  scale 
attached  to  the  upper  portion  of  the  thermometer  (see  figure)  it  is 
easy  to  determine  the  necessary  amount  of  mercury  required  for  any 
given  interval  in  the  scale  attached  to  the  capillary  tube.  The 
auxiliary  scale  is  bo  graduated  in  relation  to  this  latter  scale  that, 
for  example,  when  it  records  50^  the  thread  of  mercury  reaches  to 
about  the  middle  of  the  capillary  -^^^^  scale.     The  necessary  amount 

K  of  mercury  to  be  taken  from  the  reservoir  is  thus  directly  known. 

B  C.  A.  M. 
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An   Imiproved   Platinum  Electrode.     {Chem, 
Zeit,,    1902,    xxvi.,    356.)— Krauae    recommends    a 
platinum  electrode  made  as  shown  by  the  annexed 
sketch.     The    imperfect    cylindrical  form    makes  it 
convenient  for  insertion  and  removal  from  the  liquid,  renders  it  a 
useful  stirrer,  and  causes  the  deposited  substance  to  be  thrown  down 
as  a  uniform  layer.     The  electrode  is  constructed  by  Heraeus  of 
Hanaa  F.  H.  L. 


A  New  Form  of  Pyrometer  (Wanner's).  B.  Hase.  (Zeit, 
filr.  iifufew.  Chcin.,  11)02,  xv.,  715-717.) — The  apparatus  is  in  the 
shape  of  a  telescope,  30  centimetres  long,  and  acts  as  a  photometer.  The  con- 
Btruotion  of  the  optioal  part  of  the  instrument  is  shown  in  Figs.  1  and  2. 

At  S^  are  two  slits,  a  and  b.  placed  vertically  one  above  the  other  ;  0^  is  a  lens 
at  the  focal  distance  from  S,,  for  making  the  rays  parallel.  K  is  a  rectangular  prism. 
W  is  a  polarizer,  and  Z  is  a  double  prism.  The  lens  O.,  collects  the  rays  and  throws 
images  of  the  same  directly  on  the  slit  S.>.  The  rays  from  a  pass  through  the  upper 
part  of  Z,  and  those  from  b  through  the  lower  half.  Both  are  polarized  at  right 
angles  to  each  other,  and  the  eye,  observing  the  images  at  S.,  sees  the  upper  half  of 
Z  illuminated  by  a  and  the  lower  half  by  k    By  rotating  the  analyser  N,  the  intensity 
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of  the  light  ou  the  two  halves  may  be  equalized.  A  6-volt  iocandescent  lamp  is  fixed 
to  the  instrument,  and  lights  one  half  of  Z  for  comparison.  The  light  (roni  th»' 
glowing  substance  of  which  the  temperature  is  to  be  determined  enters  the  oihac  liit, 


and  the  illumination  is  made  equal  in  intensity  to  that  of  the  lamp  by  turning  lh( 
analyser.     The  reading  of  the  scale  of  the  inatrument  is  then  taken  and  com] 
with  tables  on  which  temperatures  corresponding  with  the  readings  are  given.     Tht 
lamp  is  lighted  by  a  0*8  ampere  current  from  an  accumulator  of  10  ampere-hour 
capacity.     When  the  accumulator  has  run  down  to  a  certain  extent,  the  lightiogj 
power  of  the  lamp  is  altered,  but  may  be  corrected  by  comparison  with  a  staudai 
amy]  acetate  lamp.    This  operation  is  the  work  of  a  minute.     Some  of  the  temporal] 
tares  observed  by  the  author  are  intorestiug.    Thus,  molten  iron  showed  from  1,S7£ 
to  1,384"^;  the  same,  when  run  from  the  furnace  and  commencing  to  solidify,  l,230**j 
and  when  the  surface  was  solid,    1,0V2^:   glass-smeltiug  ovens   had   temperal 
between  1,530^  and  1,630'^.     A  zirconium  plate  heated  in  an  ox] 
blast  had  a  temperature  of  2,090^ ;  and  an  arc-light,  using  reiori- 
carbon,  3.01O'.  W,  P.  8. 


n 


A  Modified  Soxhlet.     G.  Sohiile.     (Oiem,  Zeii.,  1909, 
653.)— The  annexed  sketch  shows  the  construction  of  an  extract! 
apparatus  specially  designed  for  the  analysis  of  butter,  which 
claimed    to    exhibit   several    advantages   over   the   usual   form  of 
Soxhlet.     The  inverted  tube  is  detachable,  as  indicated,  and  by  i 
central  position,  surrounding  the  syphon,  allows  a  layer  of  filter! 
material  to  be  packed  into  the  extractor  more  uniformly  than  he 
tofore.     Being  inside,  too,  these  tubes  are  less  liable  to  injury.     Tl 
constriction  at  the  upper  end  of  the  main  vessel  enables  it  U>  be 
laid  safely  on  its  side  in  the  drying  oven  without  any  danger  of 
liquehed  contents  runnin;^  out.     The  apparatus  is  patented  %xxA 
made  by  F.  Molleukopf.  of  Stuttgart.  F.  H.  Ia. 
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Apparatus  for  the  Volumetric  Estimation  of  Ohlorlae 
1002»  xxvL,  556.) — This  simple  apparatus, 
which  obviates  aotne  of  the  inconveuiences 
attached  to  Bunsen's  apparatus,  generally 
used  for  this  purpose,  is  designed  for  the 
exawiDation  of  such  substances  as  are 
attacked  but  not  completely  decomposed  by 
cold  hydrochloric  acid,  such  as  yield  a 
solution  which  is  not  suited  for  titration,  or 
such  as  are  conveniently  analysed  for  other 
constituents  in  their  origiual  solution  after 
the  chlorine  has  been  driven  oU.  The  joint 
between  the  hydrochloric  acid  bulb  and  the 
boiling  flask  is  gromid  ;  that  between  the 
ftiCeiver  and  fcite  check  bulb  might  also  be 
ground  if  desired,  but  most  of  the  chloriua  is 
absorbed  in  the  main  vessel,  and  tbc  residue 
is  so  highly  diluted  with  carbon  dioxide  that 
this  refioenient  is  not  necessary.  The  method 
of  using  the  apparatus  is  obvious. 


R.  Marc.  (Chem.  Zeii., 


F.  H.  L. 
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A  GOVERNMENT   SCIENTIFIC  BOARDING-HOUSE. 

{Reprinicd  from  tlus  "Time^*"  of  September  ^.  1902.) 

[from  an  ahebican  cobrbspondent.] 

OifB  of  the  advantages  which  the  United  States  has  hod,  especially  since  it  became  fairly 
populated,  has  been  that  it  is  apparently  an  inexhaustible  Held  for  experiments.  The  latest  of 
thitse  is,  perhaps,  the  most  novel  of  all.  It  ia  neither  more  nor  less  than  the  opening,  by  the 
aulbority  of  an  Act  of  Congress,  of  a  bonrding-hous©  which  is  to  be  conducted  upou  purely 
scientific  principlp«.  Tt  has  for  its  declared  purpose  the  testing  of  the  effect  of  various  preserra* 
lix'ea,  colouring  subistances.  and  other  food  admixtures  upon  persons  supposed  to  be  in  good' 
health.  A. good  deal  of  ridicule  has  already'  been  wasted  upon  this  proposal,  but  Dr.  H.  W.  WUcy, 
chief  of  the  Division  of  Chemistry  iu  the  Department  of  AgricuUure,  under  whose  auspiceti  this 
experiment  is  to  be  carried  on,  has  recently  given  an  outline  of  the  work  which  he  intends. 

According  to  this  announcement,  board  will  bo  provided  for  twelve  individuals.  These  are  to 
be  chosen  upon  scientific  principles,  and  for  this  purpose  resort  will  tirst  be  had  to  the  various 
bureaus  of  the  Agricultural  Department,  and,  after  them,  to  the  college  students  resident  in 
Waahicgtou.  It  is  intended  to  maintain  the  tables  for  months,  and  perhaps  for  years.  It  is 
I>r  Wiley's  purpose  to  do  something  towards  settling  the  controversy  over  the  healthfulness  of 
various  articles  almost  universally  used  in  everyday  diet.  It  is  well  known  thai  medical 
authorities,  whose  bueiness  in  Ufe  it  seems  to  be  to  ditfer  each  from  the  other,  have  condemned 
one  by  one  every  article  consiuuod  by  man.  This  controversy  has  raged  with  especial  bittemeita, 
whenever,  proceeding  beyond  tlie  domain  of  purely  natoral  products,  au  attempt  is  made  to 
enlist  the  Ber%-ices  of  the  chemical  laboratory  for  the  preservation  of  food.  It  is  therefore  one 
of  the  purposes  of  the  expcriiuent  lo  find  out  the  relative  hormfulnesB  of  various  articles. 
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This  is  defined  as  a  part  of  the  movement  towards  puro  food  legislation.  For  instance,  bans 
has  all  at  onee  become  a  question  of  diplomacy.  The  German  Govemmeni,  acting  upon  tt« 
professed  belief  that  American  meate  treated  with  it  are  banufal,  in  spite  of  the  contrary  vir* 
of  its  own  medical  authorities,  has  practically  prohibited  the  importation  of  meats  thus  treated. 
Dr.  Wiley  assumes  that  the  small  quantity  of  boric  acid  used  in  curing  meat  is  not  harmful.  In 
(act,  he  ha.q  exprcHsed  the  opinion  that  it  is  decidedly  less  hurtful  than  an  e<]niva]cnt  quantity  of 
salt.  In  connection  with  this,  he  says  :  "  I  believe  this,  but  I  do  not  know  it.  The  objsct  ot 
this  experimental  table  is  to  test  such  a  belief  in  the  most  priictical  way." 

Allusion  has  already  been  made  to  the  fact  that  the  boarders  to  be  accommodated  at  tliii 
Government  tfible  are  to  be  picked  men.  It  is  recognised  that  they  must  be  persons  wbos* 
obBer>'ations  will  be  intelligent,  and  who  have  the  power  to  express  with  some  accuracy  tbeir 
ft^elings  and  sensations.  Accordingly,  each  boarder  will  keep  a  diary,  and  record  all  «orti  of 
facts  and  impressions  about  himself.  He  will  be  put  upon  his  honour  to  eat  nothing  an>-whtrc 
else,  and  will  also  bind  himself  to  obey  the  scriptural  injunction,  and  to  eat  what  Is  set  before 
him.  However,  only  a  small  part  of  the  desired  information  will  come  from  the  records  of  the 
men  themselves,  as  all  the  devices  understood  by  the  medical  profession  will  be  resorted  to  for 
determining  the  perfection  of  digestion.  Among  the  rules  which  will  be  observed  is  one  thsl 
every  boarder  shall  be  weighed  upon  rising  from  bed  in  the  morning.  Three  times  a  day  the 
chnical  thermometer  will  mea.mire  and  record  his  temperature.  A  careful  account  will  be  kepi 
of  the  water  consumed,  aa  well  as  of  the  food.  The  boarders  will  not  have  the  ad\'antagtol 
knowim;  when  ditTerent  articles  are  to  be  tried  upon  them.  Fur  at  least  half  the  time  they 
will  eat  food  which  is  recognised  as  thoroughly  pure.  This  is  to  be  knonTi  as  a  relaxation 
diet.  The  object  of  this  will  be  not  only  to  prevent  any  real  injury'  to  the  system,  but  also  to 
tell  how  far  into  a  period  of  nonnal  conditiono  the  effect  of  former  harmful  ones  may  paraUl. 
At  each  meal,  also,  some  men  will  be  eating  the  treated,  or  doctored,  food,  and  some  pure  food 
divided  as  tlie  physician  may  direct.  Tlic  quantities  of  adulterajits  employed  are  uot  to  bt 
perceptible  at  any  time  to  the  senses,  although  a  doubt  is  expressed  as  to  the  ability  to  carry  o 
this  rule  when  it  comes  to  colouring  matters. 

The  preservatives  for  these  experimental  tables  will  be  prepared  and  applied  to  the  food  by 
experts,  and  the  quantity  employed  in  each  particular  instance  will  be  measured  with  thegreat«it 
accuracy.  The  detailed  effects  towards  which  the  inquiry  will  be  directed  will  concern  variooi 
organs  of  the  body  and  known  constitutional  tendencies  to  certain  diseases.  For  iostanc*. 
salicylic  acid  will  be  subjected  to  all  the  demands  which,  in  the  commercial  movement  of  food, 
it  is  ever  likely  to  make  on  the  physical  systems  of  American  consumers.  It  is  cxpeet^d  thai 
the  tabulated  results  will  throw  light  upon  the  degrees  of  danger^  and  also  de&ne  and  fix  the 
limits  of  safety,  if  any,  in  the  use  uf  this  particular  acid.  It  is  intended  that  the  same  proOMS 
shall  be  applied  all  the  way  through  the  list  of  many  inventions  which  man  has  sought  out  in 
articles  of  diet  .\  curious  feature  of  the  experiment,  as  explained  by  Dr.  Wiley,  is  that 
attempt  will  be  mode  to  keep  the  boardera  the  same  weight  during  their  entire  stay  at  tha  tab 
aa  a  fluctuation  in  this  respect  might  odd  a  confusing  element  to  the  result.  When  it  is 
covered  from  the  daily  weighing  that  the  subject  is  gaining  a  little,  his  ration  will  be  so  a^i 
in  its  fat-producing  elements  that  thitt  tendency  will  be  corrected,  and  the  food  at  all  times 
be  so  generally  wholesome  and  appetizing  that  no  one  in  ordinary  health  need  expect  lo 
weight. 

This  brief  outline  of  an  experiment  which  is  being  subjected  to  serious  consideration  aod 
trial,  seems,  as  already  explained,  to  be  a  part  of  a  movement  for  the  suppression  of  aduUo 
Ki  the  present  time  this  U  a  function  belonging  to  the  State  Legislatures,  with  the  re«ull  thai  ir 
great  deal  of  confusion  has  already  been  produced.  For  the  last  tiftoen  years  a  Hill  has  hassi 
pending  before  Congress  for  the  enactment  in  a  Federal  taw  of  the  various  pruvisions  ao% 
incorporated  in  the  State  laws,  rujectinK  those  which  have  been  shown  to  b«  Imprae 
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Tlras,  atnndardg  of  atrenglli  in  vinegar,  cre&m.  Rnd  oU  «ort«  of  articlea,  are  now  different  in 
different  Statea.  This  legislation  has,  it  ia  explained,  become  very  annoying,  especially  to  the 
muiafactarers  of  honest  goods,  so  that  there  i«  more  of  a  willingncM  than  haa  hereto/ore  been 
manifested  that  the  Federal  Government  shouid  enact  a  law  to  cover  all  these  queutiona. 

If  the  experiment  which  bos  been  explained  ia  not  subje(?ted  to  too  much  ridicule,  there  will 
probably  result  from  it  some  reports  which,  whatever  their  value,  will  at  least  be  novel  and 
interesting. 


REVIEWS. 

WATKB-aUPPIiY  :      CONBIDBREO     PuiNCIPALLV     FllOM     A     SaNITARY      STANDPOINT.  By 

Wm.  p.  Mabon.     New  York  :  Wiley  and  Sons  ;  London  :  Chapman  and  Hall. 
Price  $4. 

This  work,  which  is  the  third  edition  of  Professor  Mason's  well-known  book,  is 
a  welcome  addition  to  the  library,  as,  although  the  chapters  relating  to  the  chemical 
and  bact6riolo;^tcal  examination  of  water  are  omitted  in  consequence  of  their  being 
published  separately,  the  work  deals  on  broad  lines  with  the  general  question  of 
water-supply  under  varying  conditions.  After  a  review  of  the  ancient  water-supplies 
and  the  Koman  aqueducts,  the  author  proceeds  to  the  consideration  of  drinking  water 
and  disease,  more  especially  in  relation  to  typhoid  fever.  This  is  followed  by  a 
rdview  of  the  varioas  processes  for  the  artificial  purification  of  water  and  various 
Bouroes  of  supply,  such  as  rain,  river,  and  stream  water,  stored,  ground,  and  deep- 
seated  water,  a  consideration  of  the  daily  quantity  required  per  head  of  the  popula- 
tion, and  the  action  of  water  upon  metals.  Whilst  it  cannot  be  said  that  there  is 
any  considerable  quantity  of  novel  information  contained  in  the  text,  which  forms 
most  interesting  reading,  it  must  be  confessed  that  the  author  has  gathered  together  a 
great  deal  of  scattered  information  upon  the  general  question,  with  the  result  that  a 
most  useful  work  is  produced,  which  is  thoroughly  worth  the  careful  study  of  those 
seeking  information  on  the  subject.  The  statistics  referring  to  American  experience 
fdth  which  the  book  abounds  constitutes  a  most  important  feature.  A  carefully 
compiled  index  completes  a  work  which  we  are  glad  to  have  on  our  bookshelf. 

W.  J.  D. 

A   Text-Book  of  Inoeoamc  Chemistby.     By  Dr.  A.  F.  Hollman.      New    York: 
Wiley  and  Sous  ;  London  :  Chapman  and  HalL     Price  lOs.  6d. 

This  is,  in  many  respects,  a  most  excellent  and  interesting  work.  It  is  well  got 
up,  and  is  commeudahly  free  from  printers'  errors ;  is  up  to  date  as  to  facts,  and 
adequately  deals  with  modern  views  and  theories.  The  theoretical  portions  are, 
indeed,  the  feature  of  the  work.  Theories  are  very  fully  and  clearly  discussed,  and 
are  far  more  frequently  used  in  explanation  of  reactions  described  than  is  usual  in 
manuals  of  chemistry.  We  could,  indeed,  have  wished  that  these  portions  had 
been  treated  consecutively,  and  bad  not  been  scattered  over  the  whole  work,  some- 
times without  any  apparent  reason  for  the  place  in  which  they  are  found,  but  in 
this  the  author  follows  the  example  of  most  text-books. 
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The  descriptive  portions  are  not  quite  so  good ;  there  are  some  strange  omissiont, 
and  here  and  there  we  come  upon  what  we  can  only  characterize  as  BomewhAt 
careless  writing  or  reasoning  which,  in  an  author  who,  as  a  rule,  has  evidently  %$km 
great  pains  to  be  strictly  logical  and  correct,  is  rather  surprising. 

The  production  of  oxygen  from  barium  peroxide  is  not  mentioned,  and,  indeed, 
no  process  for  the  production  of  oxygen  on  a  large  scale  is  given.  Six  methodB  for 
the  preparation  of  hydrogen  are  briefly  described,  but  its  preparation  by  the  passage 
of  steam  over  red-hot  iron  is  not  among  them,  though,  in  another  part  of  the  book, 
allusion  is  made  to  the  reaction  involved. 

On  page  3  we  are  told,  without  any  qualification,  that  physics  deals  with 
temporary,  chemistry  with  lasting,  changes  of  matter ;  whereas,  in  many,  if  not  in 
all,  cases,  the  temporary  or  lasting  character  of  the  change  depends  on  the  temporary 
or  lasting  character  of  the  condition  which  has  brought  about  the  change.  Joe  melts 
at  (P  C,  and  remains  water  as  long  as  the  temperature  remains  between  0°  G.  and 
100^  C. ;  mercury,  when  heated  for  sonie  time  to  near  its  boiling-point  in  contaot 
with  oxygen,  becomes  converted  into  mercuric  oxide  which,  when  the  temperature  if 
raised,  breaks  up  into  mercury  and  oxygen  ;  yet  the  latter  is  a  chemical,  the  former 
a  physical  change.     Many  similar  cases  will  occur  to  the  reader. 

On  page  10  we  are  told  that  the  fact  that  a  glowing  splinter,  when  introduced 
into  an  atmosphere  of  oxygen,  begins  at  once  to  bum  brightly,  is  ordinarily  used  at 
a  characteristic  test  for  oxygen.  If  this  is  so  it  is  a  mistake,  as  should  have  been 
pointed  out  by  the  author ;  the  facts  are  correctly  stated  under  nitrous  oxide.  On 
page  24  we  find  it  stated  that  when  an  electric  current  is  passed  through  water  to  which 
a  little  sulphuric  acid  has  been  added,  two  volumes  of  hydrogen  are  evolved  for  every 
1  volume  of  oxygen ;  as  a  matter  of  fact  there  is  always  a  slight  deficiency  of  oxygen. 

We  have  noted  some  more  instances  of  the  same  nature,  but  the  above  will  be 
sufficient  to  illustrate  our  meaning ;  they  are,  after  all,  but  minor  blemishes  easily 
corrected  in  a  new  edition,  and  we  can  heartily  recommend  this  text-book  to  teachers 
and  advanced  students.  A.  D. 
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DR.    JOHN    HALL    GLADSTONE. 

With  great  regret  we  have  to  ohroniclo  the  death  of  one  of  oar  honorary  members, 
Dr.  J.  H.  Gladstone,  which  occurred  suddenly  on  October  9.     He  was  born  in  1827, 
and  was  consequently  in  his   seveuty-eixth   year.     He   studied   ohemiatry  first   at 
University  College  under  (Traham,  afterwards  at  Giessen  under  Liebig.    He  graduated- 
as  Ph,D.  in  1818,  and  was  elected  F.RS.  in  1853. 

Dr.  Gladstone  was  the  first  president  of  the  Physical  Society  on  its  formation  in 
1S74.  and  was  president  of  the  Chemical  Society  from  1877  to  1879.  His  first  paper 
was  published  in  1845,  and  from  that  time  onwards  he  devoted  his  constant  attention 
to  scientific  research,  raaintaining  for  many  years  a  laboratory,  with  assistants,  at 
his  own  expense.  He  engaged  himself  largely  with  chemistry  and. optics,  and  the 
points  of  contact  between  these  two  sciences.  Thus,  be  was  a  pioneer  in  a  line  of 
work  that  has  been  much  developed  in  more  recent  times,  and  which  has  led  to 
important  results.  Amongst  his  investigations  may  be  mentioned  that  of  the  solar 
spectrum,  and  hia  determination  of  the  opcical  constants  of  a  very  large  number 
of  bodies ;  to  him  we  owe  much  of  our  knowledge  on  the  refractive  indices  of  the 
essential  oils.  For  his  optical  and  eleotrical  researches,  together  with  much  other 
work,  he  was  awarded  the  Davy  Medal  of  the  Royal  Society  a  few  years  since.  So 
lately  as  the  present  year  two  papers — one  written  by  himself,  the  other  in  conjunc- 
tion with  Mr.  W.  Hibbert — were  read  at  the  meeting  of  the  British  Association  held 
in  Belfast. 

Dr.  Gladstone  was  for  some  time  Lacturer  on  Chemistry  at  St.  Thomas's  Hospital, 
and  afterwards  Fullerian  Professor  of  Chemistry  at  the  Koyal  Institution.  He  was 
the  author  of  several  books,  amongst  these  "The  Biography  of  Michael  Faraday" 
and  "The  Chemistry  o(  Secondary  Batteries." 

Dr.  Gladstone  was  also  engaged  for  many  years  in  various  philanthropic  move- 
ments. From  1873  to  1894  he  was  a  member  of  the  London  School  Board,  acting  as 
vico-cbairman  for  three  years. 

His  death  terminates  a  long  career  of  solid,  useful  work  in  many  directions, 
always  carried  on  with  unostentatious  modesty  and  urbanity.  His  genial  and  kindly 
presence  will  be  greatly  missed  at  the  many  scientific  meetings  where  ho  was  a  well- 
known  and  constant  attendant. 
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THE  PKOPOSED  STANDARDIZATION  OF  METHODS  OP  CHEMICAL 

ANALYSIS.* 


By  Behtbam  Blount,  F.I.C. 

Trkre  has  been  evident  of  l&te  years  a  tendency  to  apply  the  principle  of  staDdardizA 
tion  to  matters  and  in  directions  differing  considerably  from  those   in   vrhicb 
advisability  of  erecting  and  enforcing  a  standard  is  geDursJly  conceded. 

The   commonest   examples   of  standardization — namely,    that   of   weights,  of 
measures,  and  of  money—have   come  into  existence  and  are  maintaiDed  by  thei 
manifest  neceBsity,     Varioas  mechanical  standards  are  so  convenient  aa   to   ha^ 
become  practically  necessities ;   for  instance,  standard  gauges   for  wire    and    shi 
have   been  used  very  freely,  and  standard  sorew  threads  have   also  been  lowd 
desirable. 

But,  passing  from  these  simpler  cases  where   standardisation   is  universaUl 
conceded  to  be  convenient  Co  a  consideration  of  the  advisability  of  extending 
principle  to  more  complex  matters,  we  enter  into  a  region  of  polemic  ;  the  advantageij 
of  an  artificial  uniformity  are  less  clear,  and  tlie  disadvantages  become  more 
discernible  and  are  ultimately  prominent.     As  an  instance  of  this  may  be  menlioo< 
the  proposal  to  standardize  sections  of  structural  metals,   sizes  of   test-pieces  for 
mechanical  tests,  and  methods  of  applying  such  tests.  ^^ 

If  the  difficulty  of  accepting  the  principle  of  standardization  is  considerable  to^ 
the  matter  of  mechanical  testing,  it  becomes  still  greater  in  the  case  of  chemical 
analysis. 

In  mechanical  testing,  it  is  recognised  that  the  values  obtained  for  strength 
tension  and  compression,  for  elongation  of  a  ductile  test-piece,  for  resistance  to  si 
and  the  like,  are  appreciably  influenced  by  the  conditions  of  the  test,  and,  in  oons< 
quence,  there  is  something  to  be  said  in  favour  of  standard  methods  of  applying 
tests.     But  there  is  no  such  justification  for  the  adoption  of  standard  metliods  ii 
chemical  analysis  where  the  object  in  view  is  the  determination  in  a  given  materii 
of  a  definite  substance  ;  in  such  a  case  all  methods  which  are  chemically  sound 
give  the  same  results. 

But  notwithstanding  these  obvious  facts,  a  desire  has  arisen  in  some  quart 
the  formulation  of  standard  methods   of  chemical  analysis,  and  for  their  gradual^ 
imposition  on  the  community  of  chemists;  steps  have  been  taken  to  secure  thi 
end.  and  it  is  necessary  to  decide  whether  this  movement  is  laudable  or  not,  1< 
judgment  should  go  by  default. 

The  wish  to  establish  standard  methods  of  analysis  is  no  new  thing.     A  serioi 
proposition    in    this   sense   was   put    before   the   Society  of   Chemical  Industry 
Professor  Lunge  in  thu  year  18B4.     Discussions  followed  in  which  lea<liiLg  cbetnist 
many  of  whom  are  still  with  us,  took  part,  and  in  the  face  of  an  evident  ooofliot 
opinion  it  became  necessary  to  appoint  a  committee  to  consider  the  whole  queslii 
I  have  not  been  able  to  find  that  any  report  by  this  committee  was  publish* 

*  Abridged  from  »  paper  read  b«for«  the  Brituh  AjNWciatirm  attbair  mButing  in  Helf**!,  ltM>/» 
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and   from   the  situation  to-day  it  is  fairly  certain  that  no  definite  decision  was 
arrived  at. 

About  the  same  time,  now  nearly  twenty  years  ago,  the  Society  of  Public 
Analysts  occupied  themselves  with  a  similar  subject.  The  methods  of  water  analysis 
were  discussed,  and  recommendations  for  a  standard  process  were  formulated.  A 
like  course  was  adopted  for  the  analysis  of  milk,  and  some  years  later  for  the 
detection  of  butter  iu  margarine  by  the  Beichert- WoUny  process. 

It  will  be  observed  that  in  all  these  cases  the  substances  to  be  examined  are 
natural  products  of  indeterminate  composition,  and  that  the  methods  for  their 
examiuatiou  are  of  the  nature  of  empirical  tests  rather  than  of  analysis  proper. 
Such  tests  are  often  of  the  highest  importance  and  utility  for  practical  purposes,  and 
from  their  nature  are  best  performed  under  standard  conditions,  but  they  must  not 
be  confused  with  actual  chemical  analysis,  which  is  under  no  such  obligation  to  rule. 

At  the  meeting  of  the  British  Association  held  in  Bath  in  1868  a  committee  was 
appointed  **  to  consider  the  best  methods  of  establishing  international  standards  for 
the  analysis  of  iron  and  steel.*'  The  initiation  of  this  investigation  appears  to  have 
been  due  to  Professor  J.  W.  Langley.  who  undertook  the  preparation  of  the  necessary 
samples.  Other  national  committees  were  invited  to  join  in  the  work,  and  after  some 
years  certain  of  those  committees  reported.  At  an  early  stage  of  the  proceedings  the 
Britibh  committee  detined  the  object  of  the  inquiry  as  the  provision  and  preservation 
of  specimens  of  iron  and  steel  of  a  composition  most  carefully  ascertained.  These 
were  intended  to  serve  as  standards  whereby  the  accuracy  of  any  given  process  op 
any  given  worker  might  be  checked.  It  will  be  observed  that  there  is  here  no  word 
of  a  standard  method  of  analysis ;  the  members  of  the  committee  were  to  be  free  to 
use  the  method  they  thought  proper,  and  the  results  alone  were  to  be  the  standard. 
But  the  members  of  the  Amencan  committee  seem  to  have  held  a  different  object  in 
view  ;  they  applied  themselves  to  the  examination  of  methods,  and  especially  of  those 
for  the  determination  of  carbon.  It  may  be  conjectured  that  their  objective  was 
the  provision  of  a  standard  method,  but  this  aim  was  not  attained,  and  no  subse- 
quent attempt  in  the  doiuatn  of  steel  analysis  has  met  with  greater  success.  It  is 
interesting  to  note  that  whilst  no  standard  method  of  steel  analysis  has  been 
arrived  at,  the  improvement  in  existing  processes  and  the  device  of  new  methods  have 
continued  without  pause  or  set-back,  and  that  this  branch  of  analytical  work  has 
been  bronght  to  a  high  state  of  etiicienoy. 

But  the  idea,  although  not  reali;;ed,  was  by  no  means  dead.  C.  B.  Dudley,  of 
the  Pennsylvania  R  R.,  in  1893  discussed  the  causes  of  discrepancy  between  the 
resalts  of  different  chemists,  and  advocated  the  use  of  standard  methods  for  avoiding, 
these  discrepancies.  Quite  recently  (in  lUOl)  a  committee  of  the  New  York  neotion 
of  the  Society  of  Chemical  Industry  approached  the  same  subject  in  the  same  spirit, 
and  has  reported  in  favour  of  a  standard  method  of  analysis  for  cement  and  cement 
materials.  I  had  the  honour  in  May  last  of  reading  a  paper  before  this  body,  in 
which  I  ventured  to  criticise  the  method  in  detail,  and  to  dissent  from  the  acoeptauoe 
of  a  standard  method. 

These  criticisms  and  objections  were  very  frankly  and  fairly  received  and 
discussed,  and  it  may  be  hoped  that  the  discussion  will  induce  some  of  those  who 
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were  perhaps  over  ready  to  except  Btandardization  on  its  superficial  morita  to  ooofeUir 
its  real  and  weighty  disadvaatages,  and  to  confine  their  activity  to  those  brancbet 
of  analytical  work  in  which  some  form  of  standardization  is  admittedly  usofal. 

The  introduction  of  standard  methods  for  the  analysis  of  coal,  sugar,  feriili/ers, 
and  feeding-stuffs  and  for  water  analysis  has  also  been  advocated  in  recent  years, 
chiefiy  in  the  United  States,  and  some  of  the  proposed  methods  have  been  officially 
adopted  by  various  associations. 

These  instances  will  suffice  to  show  that  there  is  an  increasing  tendency  to 
propose  standardization  of  analytical  methods,  irrespective  of  the  nature  of  the 
material  to  bo  analysed,  and  it  remain}^  to  consider  how  this  tendency  haa  arisen 
and  what  effect  it  is  likely  to  have  if  it  continues  to  grow  without  opposition. 

In  the  first  place,  it  will  be  seen  that  there  are  in  this  matter  two  schools  of 
thought  sharply  differentiated.     On  the  one  hand,  we  have  chemists  so  i mproowij 
with    the   necessity  of    avoiding  discrepancies    that   they   are   anxious    to    set  Qp 
standard  methods,  stated  in  such  detail  that  a  faithful  observance  of  the  preacrip 
tions  by  two  workers  cannot  fail  to  secure  identical  results.     And  there  are  others 
less  confident  of  the  success  of  this  system.     This  conflict  of  opinion  arises  in  great 
measure  from  confusion  of  thought.     There  are  many  operations  performed  by  tfa 
chemist  which  are  from  their  nature  arbitrary.     To  take  an  extreme  eaae,  tl 
evidently  impossible  to  carry  out  the  Maument!'  test  for  oils  or  to  determine 
fiashiug-point    of    petroleum,  and    to    obtain    concordant   results   without   havia 
recourse  to  a  fixed  procedure.     In  the  examination  of  potable  waters  such  arbitrary 
methods  are  in  wide  and  general  employment,  and  yield  much  useful  informaliooH 
Feeding-stuffs   and   manures   afford   a   similar  case.      "  Citrate-soluble   phosphornl 
acid"  is  a  meaningless  term  unless  the  conditions  of  its  extraction  are  laid  down. 
The  fractional  distillation  of  crude  benzol  and  the  return  of  its  computed  coal 
of  benzene  is  another  instance. 

But  this  sort  of  codification,  though  useful  and  often  necessary,  haa  □< 
to  do  with  analysis.      The  object  of   the   analyst   is  lo  determine  with   the 
precision  in  his  power  the  constituents  of  the  substance  which  be  is   analysing. 
Sometimes  he  cannot  do  this,  and  is  forced  to  have  recourse  to  the  determination 
of  the  properties  of  the  substance  ;  that  is  to  say,  ho  is  compelled  to  apply  to  the 
material  under  examination  various  arbitrary  tests.     Standardization  for  these  tetU 
is   legitimate   enough :    standardization   of    analysis   implies   that   analysis    ie    an 
arbitrary   procedure   not   based    on    ultimate   chemical   facts.     This  view 
grotesque  for  discussion. 

To  turn  to  the  much-debated  question  of  discrepancies  in  analytical 
which  is  at  the  root  of  the  whole  matter. 

In  trade  it  is  necessary  frequently  to  appeal  to  the  analyst,  and  if  (be  resnlU 
given  by  one  analyst  differ  from  those  of  another,  examining  what  is  beheved  to  be 
the  same  sample,  much  delay  and  expense  may  be  incurred.     The  trader  ia  osoallj 
unaware  of  the  great  difficulty  which  exists  in  procuring  identical  saniples,  and 
is  almost  certainly  ignorant  of  the  slow  and  laborious  character  of  all  analytic 
processes  having  claim  to  be  exact.     From  the  former  cause  he  is  disposed  to 
all  differences  to  errors  of  the  analyst,  and  from  the  latter  he  is  inclined  4o 


cm* 

the 

ary 
oii« 

»m 

>ateot^H 

lothin^l 

16  h&S^ 


ts    an 


THE  ANALYST.  321 

greater  rapidity  of  work  than  is  compatible  with  accuracy.  Sometaq^es  from  bad 
sampling  or  from  hurried  or  un&kilful  work  discordant  or  errouepus  results  may 
arise.  Then  the  trader  seeks  a  remedyi  and  believes  that  it  may  be  found  in  a 
standard  method  of  analysis,  ft  need  hardly  be  urged  before  this  assembly  that 
such  a  conclusion  is  fallacious.  The  same  imperfection  in  sampling,  the  same 
hurried  and  unskilful  work  will  lead  to  the  same  erroneous  results ;  the  only 
difference  will  be  that  each  (>heraikant— for  he  cannot  be  called  a  Chemiker— will  be 
entitled  to  say  that  he  bad  followed  the  prescription  as  faithfully  as  he  was  able. 

It  is  not  likely  that  chemists  who  practise  as  independent  consultants  will 
submit  to  dictation,  even  from  a  committee  of  their  peers,  as  to  the  methods  they 
are  to  employ.  A  member  of  this  branch  of  the  profession,  asked  to  determine  in 
some  material  a  definite  constituent,  is  either  competent  to  choose  a  suitable  method, 
and  to  execute  it  accurately,  or  he  is  not.  If  he  is,  a  standard  method  is  super- 
fluous ;  if  he  is  not.  bis  early  retirement  is  desirable,  and  will  probably  occur  from 
the  operation  of  natural  causes.  But  there  are  some  consultants  who  are  more  or 
less  identified  with  particular  branches  of  the  chemical  trade ;  they  are  constantly 
called  upon  to  carry  out  analyses  or  assays  for  the  buyers  and  sellers  of  ores,  metals, 
tuicerals,  salts  and  the  like,  and  usually  the  results  obtained  by  the  buyer's  and  the 
seller's  chemist  are  compared,  and  may  he  found  to  disagree.  Now,  here  is  a 
plausible  case  for  the  use  of  a  standard  method.  It  is  argued  that  if  the  two 
chemists  concerned  were  to  use  the  same  process  the  likelihood  of  their  disagree- 
ment would  be  diminished.  There  is  even  a  limited  truth  in  this;  the  likelihood 
of  disagreemeDt  would  be  diminished  to  some  extent  because  both  operators  would 
be  exposed  to  identical  chances  of  error,  instead  of  differant  chances.  But  the 
object  of  analysis  is  not  to  obtain  a  false  concord  by  repeating  a  process,  errors  and 
all,  with  Chinese  fidelity ;  it  is  to  arrive  at  the  truth  as  closely  as  knowledge  and 
skill  will  allow,  and  one  of  the  recognised  methods  of  doing  this  is  to  vary  the 
conditions  of  experiment.  How  misleading  are  mere  concordances  is  suflicieutly 
shown  by  some  of  the  earlier  determinations  of  atomic  weight  vitiated  by  a 
systematic  error,  exposed  at  once  on  radically  chaugmg  the  method.  If  the  atomic 
weight  of  nitrogen  bad  depended  on  the  determination  of  the  density  of  the 
residnum  obtained  by  eudiometric  analysis,  a  considerable  error  would  have  been 
admitted  in  a  fundamental  figure  for  a  period  of  many  years. 

The  need  of  the  buyer's  and  seller's  chemist  for  identical  results  will  best  be 
roefe  by  insuring  that  they  are  sufficiently  well  trained  to  refuse  to  employ  a  faulty 
method ;  their  choice  among  several  sound  methods  is  obviously  a  matter  of  in- 
difference. It  is  only  when  the  assay  is  from  its  nature  arbitrary,  and  is,  in  fact, 
a  conventional  to^t,  that  an  identity  of  method  is  necessary. 

A  great  part  of  the  clamour  for  standardi/.ation  arises  from  the  discrepancies 
which  often  occur  between  the  results  of  diiTerent  works*  chemists,  and  it  appears 
that  the  **  standard"  methods  which  have  from  time  to  time  been  proposed  in  the 
United  States  have  the  works'  chemist  as  their  particular  objective.  These  dis- 
crepancies are  highly  iucouveuient,  uot  only  immediately  to  those  concerned,  but 
ultimately  as  tending  to  discredit  the  value  of  analytical  control  of  manufacturiug 
processes.     When  last  in  America  I  took  some  pains  to  ascertain  the  opinion  of 
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chemists  on  this  point,  and  found  that  those  vho  advocated  the  adoption  o( 
standard  methods,  when  confronted  with  the  grave  objections  which  can  be  urged 
a'^aiDBt  them,  took  refuge  in  the  necessities  of  the  works' chemist,  maintaining  th&l 
only  by  the  provision  for  him  of  standard  methods  could  nuiforniity  and  accuracy 
be  attained. 

It  cannot  be  denied  that  this  view  is  defensible,  but  it  is  defensible  on  one  ground 
alone,  and  that  hardly  likely  to  commend  itself  to  the  works'  chemist.  Tlis  friends 
in  their  anxiety  to  help  him,  infer  that  he  is  incompetent,  and  needs  to  he  guarde 
and  guided  like  a  schoolboy.  Now,  as  a  matter  of  fact,  although  often  overburdened 
with  work  and  most  inadequately  paid,  the  works' chemist  has  done  much  to  advance 
analytical  chomistry^  ori^nating  some  methods  and  improving  many  others.  It  is 
neither  just  nor  courteous  to  assert  that  he,  above  all  others,  is  in  need  of  direction 
and  supervision  from  without,  and  that  he  is  willing  to  barter  his  right  of  individual 
judgment,  according  to  bis  training  and  experience,  for  a  bundle  of  prescriptiona. 

It  is,  however,  unfortunately  true,  that  while  there  is  nothing  in  the  nature  ol 
things  why  the  works'  chemist  should  not  be  as  highly  trained  and  as  capable  o 
individual  decision  as  his  consulting  colleague,  yet  it  remains  a  fact  that  some  works' 
chemists  are  not  fully  competent,  and,  conscious  of  their  deficiency,    might  even 
welcome  the  promulgation  of  a  standard  method  by  which  a  given  analytical  proces 
shall  be  carried  out.  Such  cases  are  freely  advanced  by  the  advocates  for  standardiza- 
tion, and  doubtless  afford  some  show  of  argument  in  favour  of  the  uiovemout.     BuL 
surely  it  is  better  and  sounder  to  direct  effort,  not  towards  the  provision  of  rules  for 
half-trained  chemists,  but  towards  insuring  that  the  chemists  are  fully  trained.    An 
here  one  is  met  by  the  money  question.     At  present  the  average  manufacturer  ta 
little  alive  to  the  absolute  necessity  of  obtaining  proper  scientific  and  technical  aid  in 
the  conduct  of  his  business  that  he  will  offer  to  the  chemist  a  salary  hardly  in  exoeM 
of  the  wages  of  a  skilled  mechanio.     Is  it  to  be  wondered  at  that  the  man  who  ia 
willing  to  accept  such  remuneration  should  not  be  fully  trained,  that  his  knowledge 
should  be  empirical,  and  that  he  should  need  the  prop  of  a  "standard"   method 
scientifically  on  a  par  with  a  cookery  recipe  ?     If  it  is  the  desire  of   thoee  who 
advocate  the  standardization  of  chemical  methods  to  promote  the  multiplication  of 
analytical  machines  turning  out  results  of  artificial  uniformity,  no  better  course  could 
be  adopted  than  the  prescription  in  detail  of  processes  which  shall  relieve  their  usei 
from  the  troublesome  process  of  thinking.     I  do  not  like  to  suppose  that  this  ii  tb 
object  dehberately  desired,  but  it  is  well  at  least  to  recognise  that  it  is  likely  to  b« 
attained  by  the  successful  establishment  of  standard  aualyuoal  methods. 

There  are  other  results  to  be  expected  of  wider  and  more  general  iiuportancc. 
Let  us  suppose  that  standard  methods  had  been  prepared  and  published  with  the 
consent  and  under  the  direction  of  some  body  of  chemists  of  suDicient  standing  to 
make   their   pronouncements   authoritative.      The   position    of    all    chemists    wb 
ventured   to  disagree  with   the  findings  of  this  central  body  would   become 
diHicult.     In  all  cases  of  dispute,  in  all  legal  proceedings,  these  diesentients  w 
be  placed  at  a  disadvantage  .  on  them  would  be  tbrowo  the  onus  of  proving,  osoail 
before  a  nontechnical  tribunal,  that  the  method  they  preferred  was  as  good  as 
of  the  central  oommitcee.     Now,  it  is  as  certain  as  anything  not  actually  aooom* 
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plisbed  can  be,  that  the  standard  method  at  its  best  would  be  a  compromise  between 
the  different  processes  in  use  by  the  various  specialists  in  that  particular  branch  of 
work,  and  would  have  the  usual  quality  of  a  compromise — namely,  the  preference  of 
expediency  for  principle.  Consequently,  no  independent  worker  basing  bis  process 
on  what  he  conceived  to  be  the  soundest  principles  could  avoid  a  conflict  with  a 
method  which  from  its  origin  is  a  hybrid  product.  If  the  dissentient  were  not  able 
to  convince  the  lay  tribunal  that  his  process  was  reliable,  a  grave  injustice  might  be 
done  to  him  ;  if,  on  the  other  hand,  he  did  so  succeed,  the  standard  process  would  be 
discredited.  .V  whole  vista  of  trouble  and  dispute  can  be  foreseen.  The  endeavour 
here  made  to  trace  to  its  logical  outcome  the  effect  of  standardization  is  sufficient  to 
show  that  such  a  scheme,  even  if  it  could  be  regarded  as  desirable,  would  lead  to  such 
complioatioDB  as  to  render  it  impracticable. 

But  there  are  still  further  drawbacks  of  a  kind  yet  more  serious.  If  a  standard 
process  is  adopted  by  a  central  authority,  it  will  be  regarded  by  many  as  tinal,  and  all 
incentive  to  original  inquiry  in  that  direction  will  be  removed.  Periodical  revision 
by  a  standing  committee  will  probably  be  carried  out,  but  naturally  ou  the  lines  of 
the  existing  process,  and  with  the  view  of  improving  it  in  detail.  The  deviser  of  a 
method  radically  different  from  that  which  is  oflicial  will  be  regarded  as  a  sort  of 
chemical  heretic,  and  will  receive  the  treatment  usually  accorded  to  the  heterodox. 
Now,  analytical  research,  although  not  the  highest  form  of  chemical  investigation,  is 
of  great  value  both  as  a  school  of  training  and  as  a  means  of  perfecting  the  chief 
instrument  of  the  chemist,  whose  work,  unless  constantly  controlled  by  its  aid,  would 
be  little  better  than  a  ma;?e  of  ingenious  speculation.  Anything  calculated  to  dis- 
courage  the  criticism  of  existing  analytical  methods  and  the  device  of  new  ones  is, 
therefore,  much  to  be  deprecat.ed. 

There  is  too  good  a  case  against  the  standardization  of  methods  of  chemical 
analysis  to  make  elaboration  of  argument  necessary  or  wealth  of  instance  and 
illustration  desirable.  The  plain  facts  constitute  so  crushing  an  indictment,  and 
appeal  so  strongly  to  every  thinking  chemist  who  is  jealous  of  the  dignity  of  his 
chosen  profession,  that  their  statement  without  ornament  or  rhetoric  must  suthce  for 
conviction.  But  as  there  is,  nevertheless,  a  respectable  body  of  opinion  in  the 
contrary  sense,  it  may  not  be  superfluous  to  register  a  formal  pronouncement  that 
standardization  is  undesirable  except  in  cases  where  arbitrary  methods  of  examina- 
tion cannot  be  avoided. 

To  turn  to  the  construction  of  a  positive  policy.  The  spirit  which  is  dissatisfied 
with  the  present  status  of  the  analyst,  that  does  not  hesitate  to  indicate  the  causes  o£j 
errors  and  discrepancies,  and  is  eager  to  incur  serious  and  voluntary  labour  in  ordefl 
to  diminish  the  frequency  of  their  occurrence,  is  so  entirely  admirable  that  if  directecR 
towards  a  better  end  than  the  construction  of  a  cramping  and  ineffective  code  it 
could  not  fail  to  animate  a  larger  and  more  liberal  project  with  its  own  /.eal.  Thei*e 
are  many  branches  of  analysis  (as  distinct  from  arbitrary  methods  of  chemical 
examination)  in  which  there  still  exists  some  doubt  whether  certain  of  the  recognised 
methods  are  actually  as  reliable  as  the  users  of  them  maiutoin.  It  would  be  outside^ 
the  scope  of  this  paper  to  put  forward  a  list  of  these  discussable  methods  ;  every 
practising  chemist  can  provide  illustrations  from  his  daily  work,  and  the  speoialista 
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in  any  well-defined  branch  of  analytical  work  would,  if  they  agreed  in  nothing  e 
be  thoroughly  in  accord  with  the  idea  that  revision  of  many  accepted  prooeaeea,  after 
pi-oper  experimental  inquiry,  might  be  usefully  undertaken.  To  realize  this  idea  it 
seems  to  me  that  there  might  be  formed  standing  committees  of  chemists  Interested 
in  particular  branches  of  analytical  work  ;  that  those  committees  should  meet  asoHeo 
as  is  practicable,  iu  order  that  their  members  might  confer ;  that  each  sbouJd  draw 
up  a  programme  of  work  to  be  carried  out  by  selected  members  of  the  ooznmittee. 
(be  programme  to  be  directed  to  the  examination  of  existing  methods  of  analjsit, 
to  the  elimination  of  sources  of  error  which  might  be  discovered,  and  to  the  derloe 
of  new  and  improved  processes ;  that  the  results  of  the  deliberation  of  these  com* 
mittees  should  be  published  periodically,  in  order  that  chemists  at  large  might  be 
informed  of  the  progress  made  and  warned  against  the  errors  discovered.  All  these 
inquiries  would  be  of  vast  value  to  professional  chemists,  who  would  be  in  a  position 
to  judge  how  far  the  methods  indicated  might  usefully  be  received  and  adopted 

It  will  be  seen  that  the  programme  suggested  differs  radically  from  that  to  whii 
I  have  ventured  to  take  exception.  The  latter  involves  the  pronouncement  of  a 
defined  method  for  the  determination  of  a  given  substance ;  the  former  is  directi-d 
to  the  discovery  of  latent  errors,  and  to  the  provision  of  processes  free  from  theee. 
In  tho  one  case  a  set  of  rules  is  imposed  from  without ;  in  the  other,  advance  and 
improvement  will  take  place  from  within,  unfettered  by  canon  and  unhampered  by 
rule.  I  think  it  not  too  much  to  say  that  the  whole  spirit  of  science,  which  is  instinel 
with  the  love  of  freedom  and  the  defiance  of  mere  authority,  will  be  found  favonrablt 
to  the  plan  which  1  have  put  forward,  and  will  unconditionally  condemn  any  atteju 
to  standardize  methods  of  chemical  analysis. 
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FOODS   AND    DRUGS   ANALYSIS. 

Tho  Composition  of  Sheep's  Milk.     Trillat  and  Foreslier.     (Ann.  tU  Chm,' 

anal.,  1^KJ2,  vii.,  321-323.)— The  authors  have  made  analyses  of  a  large  number  of 
samples  of  French  sheep's  milk  taken  during  the  months  of  February,  March,  and 
April.     The  following  resnlts  are  given  as  typical : 


Total  solids  dHed  at  100^  C. 

Fat      

Lactose 

Casein ... 

Ash      ... 

Calcium  oxide 

Aoidity  


PtrrCmt. 

rarOcnt. 

r*TC«nt 

PerCknt 

2003 

19  58 

1890 

18-66 

7-40 

7-42 

698 

Tia 

5-32 

63o 

5-53 

526 

6-18 

5'H7 

5-54 

512 

1-021 

0-394 

0'9(U 

1018 

0*247 

0  2.j6 

0*2.50 

02SB 

3-7 

30 

2-6C 

a-fl 
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These  figures  are  considerably  higher  than  the  mean  of  the  results  obtained  by 
Chevalier  and  Henri.  Doyore,  Gorup-Besanez,  and  other  authors,  viz.  :  Total  solids, 
12'4;  fat,  4-2;  lactose,  4  ;  casein,  37  ;  and  ash  0*7  percent.  C.  A.   M. 


The  Determination  of  Lecithin  in  Milk.      F.  Bordas  and  6.  de  Haczkowaki. 

(Ann,  de  Chioi.  amti,  1902,  viL,  331-333.) — The  authors  consider  that  the  most  rational 
method  is  to  determine  the  glycerophosphoric  acid  in  the  milk  in  the  following 
maimer:  One  hundred  c.c.  of  the  milk  are  shaken  with  a  mixture  of  alcohol  (95  per 
cent),  100  CO.;  water,  100  c.o.;  and  acetic  acid,  10  drops.  The  coagulum  thus  obtained 
is  filtered  off  and  extracted  with  three  successive  portions  of  50  c.c.  of  hot  absolute 
alcohol.  The  united  extracts  are  evaporated,  and  the  residue  dried  on  the  water-bath 
and  taken  up  with  a  small  quantity  of  a  mixture  of  equal  parts  of  alcohol  and  ether. 
The  filtered  solution  is  evaporated  to  expel  the  ether,  the  residue  saponified  with 
potassium  or  barium  hydroxide,  and  the  soap  solution  decotuposed  with  very  dilute 
nitric  acid.  After  separation  of  the  fatty  acids  the  filtrate  i.s  evaporated  to  dryness, 
and  the  residue  mixed  with  10  c.c.  of  concentrated  nitric  acid,  and  oxidized  on  the 
hot-water  bath  by  the  gradual  addition  of  pinches  of  powdered  potassium  perman- 
ganate. The  precipitated  manganese  hydroxide  is  then  dissolved  by  the  addition 
of  a  few  drops  of  sodium  nitrite  solution  (1  :  10),  the  nitrous  vapours  expelled  by 
boiling,  and  the  phosphoric  acid  precipitated  with  ammonium  molybdate,  and  finally 
determined  in  the  form  of  magnesium  pyrophosphate.  The  weight  of  pyrophosphate 
thus  obtained,  multiplied  by  the  factor  1*5495,  gives  the  amount  of  glycerophosphonc 
acid  in  100  c.c.  of  the  milk.  C.  A.  M. 


The  Colouring  Matter  and  Sugar  of  Aprioota.     A.  Deamouli^re.     lAnn,  de 

Chhn,  anal.,  1902,  vii.,  3:23,  324.)— Truchon  and  Martin-Claude  (Analyst,  xxvi.. 
10*2)  examined  the  expressed  juice  of  various  fruits,  inuludiug  apricots,  but  did  not 
find  dextrose  or  any  colouring  matter  soluble  in  acid  or  ammoniacal  amyl  alcohol  in 
any  of  thom.  In  repeating  part  of  this  work  the  author  examined  four  samples  of 
apricots  of  different  origin,  and  found  dextrose  in  each.  In  the  two  cases  in  which 
quantitative  determinations  were  made  the  following  results  were  obtained  : 


tSugftr. 

Fruit  not  completely  Ripe. 

Ripe  Fruit. 

Per  C^ent. 

Per  Cent 

Saccharose 

3-131 

3-814 

Invert  sugar 

2-3H3 

a-299 

Dextrose 

0-771 

0-353 

The  apricots,  pounded  in  a  mortar  with  water,  yielded  a  liquid  from  which  a 
yellow  colouring  matter  could  be  extracted  by  either  acid  or  alkaline  amyl  alcohol. 
On  evaporating  the  extract  a  yellow  residue  was  left,  which,  on  the  addition  of  a 
drop  of  sulphuric  acid,  became  indigo  blue,  changing  to  brownish-violet.  This 
reaction  is  identical  with  that  given  by  carotin,  the  colouring  matter  of  the  carrot. 
The  colouring  matter  of  the  apricot  can  ba  distinguished  from  coal-tar  colours  by 
tha  fact  that  it  does  not  dye  silk  or  wool.  C.  A,  M. 
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On  the  Influence  of  Cane-Sugar  and  Dextrin  in  the  Beea'  Food  upon  the 
Composition  of  the  Honey.  Von  Baumer.  (Zeit  anal.  Chem,,  1902,  xli.,  333-350.) 
— The  author  has  made  a  series  of  feeding  experiments,  of  which  the  following  was 
the  most  complete.  The  bees  were  fed  upon  2  litres  of  a  mixture  of  2,530  grammes 
of  dextrin  syrup  and  1,000  grammes  of  cane-sagar  dissolved  in  4J  litres  of  water. 
The  whole  of  the  honey  was  collected  in  two  jars,  the  first  of  which  contained 
590  grammes  and  the  second  1,734  grammes.  On  analysis  the  following  reeultswere 
obtained  : 


Jar  I. 

Jar  n. 

Per  Cent 

Per  Cent. 

Total  solids 

80-8 

80-17 

Water           

19-2 

19-83 

Ash 

0-299 

0-220 

Acidity  in  c.c.  N  alkali 

4-6  c.c. 

4-4  C.C. 

Q          fdirect          

™      \after  inversion      

66-0 

64-56 

66-96 

65-28 

Cane-sngar 

0-91 

0-67 

Dextrin  after  fermentation           

1010 

10-98 

Polarization  of  10  per  cent.l  direct 
solution    in     200  -  milli-  [after      inver- 
metre  tube  at  25°  C.         j     sion 

+  5-7 

+  6-03 

+  6-4 

+  5-75 

Sum  of  dry  substances       

76-30 

76-41 

The  comparative  composition  of  the  ho 

ney  and  of  the  syrup  solution  used  was : 

Honey. 

Sjrmp  SolntioD. 

GnunmeB. 

Grammes. 

Total  sugar 

1519-94 

804 

Cane-sugar 

16-97 

466 

Dextrin         

249-98 

632 

Total  carbohydrates           

1769-92 

1336 

The  author  points  out  that  it  is  remarkable  that  so  little  of  the  cane-sugar  in  the 
syrup  remained  uninverted,  since  in  other  feeding  experiments  on  the  same  lines  as 
much  as  16  per  cent,  of  cane-sugar  was  found  in  the  honey.  C.  A.  M. 


I?otes  on  the  Sulphurous  Aoid  of  Beer.  E.  J'alowets.  (Reprint  from 
Mitth.  Oesterr.  Versuchsst  Brauerei  und  Malzerei,  Vienna,  1902,  Heft  x. ;  through 
Chem.  Zeit.  Rep.,  1902,  216.)— When  sulphured  and  stored  hops  are  boiled  for  an 
hour  with  wort  in  the  usual  manner,  the  amount  of  sulphurous  acid  in  the  latter 
does  not  increase.  The  sulphur  of  stored  hops  exists  as  sulphite.  The  use  of 
sulphites  in  the  brewery  and  the  employment  of  sulphured  malt  increase  the  sol- 
phuroQB  acid  of  the  beer.    Freshly  sulphured  hops  give  up  very  little  sulphurous 
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acid  to  boiling  water.  In  laboratory  experiments  a  rise  in  the  amouDt  of  sulpbnroua 
acid  occurs  during  the  main  fermentatioa  of  wort  or  sugar  solutions,  and  a  decrease 
during  the  secondary  fermentation  ;  but  occasionally  exceptions  are  to  be  found. 
Id  three  breweries  investigated  by  the  author  no  appreciable  increase  in  the  sul- 
phurous acid  occurred  during  fermentation. 

It  should  he  noted  that  part  of  the  sulphurous  acid  of  beer  is  combined  with 
aldehyde.  The  amount  is  small,  but  as  the  effect  of  the  free  acid  is  very  different 
from  that  of  aldehydo-sulphurous  acid,  wheu  the  total  aoid  is  determined  attention 
must  be  paid  to  tho  quantity  which  is  combined.  F.  H.  L. 


Identifloation   of  Bombay  Mace.      P.  Schindler-Zwickau. 

(ZeU.  /fir  offentl.  CiumU,  1902,  viii..  288.290.)— To  distinguish 
between  Bombay  and  lianda  mace  the  following  test  is  recom- 
mended :  About  5  grammes  of  the  sample  are  placed  in  the  tube 
shown  in  the  illustration,  the  lower  end  of  the  tube  containing 
the  plug  of  cotton-wool  a.  On  gently  tapping  the  tuhe,  the  layer 
of  mace  will  settle  to  the  line  c.  The  two  lines  b  and  c  serve  for 
gauging  the  quantity  of  mace  in  subsequent  tests.  Seven  to  8  c.c. 
of  D8  to  9'J  per  cent,  alcohol  are  added  to  the  tube.  This  quantity 
is  absorlied  by  the  contents  of  the  tube.  Successive  portions  of 
7  to  8  c.c.  of  alcohol  are  then  added,  and  each  as  it  runs  through  is 
Golleoied  in  a  separate  test-tube.  Should  the  sample  consist  of 
Handa  mace,  on  adding  a  drop  of  lead  acetate  to  the  te8t-tul>e3  the 
tirst  extract  gives  a  yellow  or  red  precipitate,  the  second  little,  and 
the  third  remains  clear,  or  nearly  so.  With  Bombay  mace,  or 
mixtures  of  both  macefi,  the  tirst  test-tube  gives  a  more  or  less  red 
precipitate,  the  colour  increasing  in  intensity  in  the  second  and 
third  tubes,  and  even  showing  after  the  twenty-fifth  extraction. 
The  aloohol  used  must  not  be  weaker  than  98  per  cent.     W.  P.  S. 
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The  Befractometer  Number  for  Cod-liver  Oil.  Uta.  {Zeit.  fur  dffenll. 
Chem.,  1902,  viii.  [16],  304-306.) — The  refractometer  values  (Zeiss'  instrument)  of  a 
numtjer  of  samples  of  cod-liver  oil  are  given.  The  results  for  Newfoundland  oils  lie 
between  ^0*8  and  81 -o  at  lo'*  C,  and  for  Norwegian  oils  from  8'2-0  to  87*6.  The 
adulteration  of  cod  liver  oil  with  paraffm  oil  is  easily  detected  by  the  refractometer, 
as  the  value  for  the  latter  is  still  lower  than  that  of  Newfoundland  oils. 

W.  P.  S. 


Salioylic  Acid  aa  an  Adulterant  in  Oil  of  Lavender.     J.  E.  Weber.     (C/t^m. 

,  rJ02,  xxvi.,  875.) — The  author  has  met  with  a  specimen  of  oil  of  lavender, 
poftMBfling  excellent  odour,  which  gave  the  following  constants  on  analysis  :  Speoifio 
gmvity  at  lo°  C,  0-893;  rotatory  power,  -  b''  42*;  acid  value,  4*48;  ester  content 
[oned  as  linalyl  acetate,  35'o2  per  cent. ;  solubility,  25  volumes  of  70  per  cent 


THE  ANALYST. 

alcohol.     Apart  from  the  acid  number,  which  was  a  little  high,  do  reason  was  pi 
for  assuming  the  oil  not  to  be  genuine  ;  but  on  keeping  for  some  time  an  unusual  red 
colour  developed.     The  colour  disappeared  on  shaking  the    oil  with    alkali-meUl 
hydroxide,  a  diminution  in  volume  of  2*^  percent,  simultaneously  taking  place.    It  aUo 
disappeared  on  agitation  with  dilute  hydrochloric  acid,  the  aqueous  extract  containing 
iron.    (This  impurity  was  evidently  derived  from  a  bruise  in  the  tin  bottle  holding  ih« 
sample.)     An  alcoholic  solution  of  the  oil  gave  a  dark-red  colour  w^itb  ferric  chlorid^H 
Finally,  by  treating  the  material  with  potaBsium  hydroxide,  acidifying  the  liqoij!' 
extracting  it  with  ether,  purifying  the  product  by  repeated  fractional  precipitation  a^ 
before,  followed  by  crystallization  from  chloroform  and  water  and  decolori^ation  wi&hS 
animal  charcoal,  white  odourless  crystals,  melting  at  166"  to  157'  C.  were  obtained,S 
wbiob  proved  to  be  salicylic  acid.     Direct  tests  by  distillation   under  diminished 
pressure  showed  that  no  ester  of  salicylic  acid  was  present.  F.  H.  L. 


Valuation  of  Ipecacuanha  Root.     G.  Frerichs  and  N.  de  Fuentes  Tapifti 

{Arck.  Pharm.,  19012,  ccxl.,  401  ;  through  Chem.  Ztit.  licp.,  1902,  354.)— Six  gramnw 
of  the  finely-powdered  root  are  shaken  in  a  dry  dask  with  60  c.c.  of  etber,  6  c.c 
ammonia  arc  added,  and  after  more  agitation  the  vessel  is  set  aside  for  one  bouiv^ 
Next  10  c.c.  of  water  are  run  in.  the  whole  is  mixed  up,  and  50  c.c.  of  the  ether  aMj 
filtered  ofif  into  a  tiask.  Half  the  solvent  is  removed  on  the  water-bath,  and  tl 
residue  is  shaken  out  with  10  c.c.  of  decinormal  hydrochloric  acid  in  a  scparat 
funnel.  The  acid  liquor  is  run  through  a  paper,  and  the  ether  is  washed  twice  wil 
10  ex.  of  water  ;  the  combined  aqueous  portion  is  diluted  to  100  cc,  and  sutficiei 
ether  is  added  to  form  a  layer  1  centimetre  deep.  Five  drops  of  a  1  :  250  solati 
of  iodeosin  are  then  introduced,  and  the  excess  of  free  acid  is  titrated  with 
normal  potash.  The  volume  of  decinormal  acid  which  has  combined  with  %\ 
alkaloids,  multiplied  by  00241,  gives  the  quantity  of  emetine  and  cepbaelioe 
5  grammes  of  the  ipecacaanha  root.  F.  H.  L. 


Kew  Reaction  for  Quinine  and  Quinidine.     £.  Hirsohsohn.     {Phami,  t\  H, 
1902,   xliii.,  3*37;  through   ChctJi.   Zeii.   hep.,   1902,  201.)— If  10  c.c.   of  a  neut! 
solution  of   quinine  or  quinidine,  either  as  sulphate  or  hydrochloride,  are   heal 
to  boiling  with  1  drop  of   2  per  cent,  hydrogen  peroxide,  a  strong  ra^pberry-n 
colour  is  produced,  the  intensity  of  which  is  proportionate  to  the  amount  of  alkaioHj 
present.     The  tint  soon  changes  through  blue-violet  and  blue  to  green.     The  r6aeti< 
appears  to  be  characteristic  of  the  two  alkaloids  named.  F.  H.  L. 
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TOXICOLOGICAL  ANALYSIS. 

The  Guaiacum  Test  for  Blood.  D.  Viiali.  {(iiorn.  di  Farjnac.  di  Trieste, 
lyO'^,  vii^  103;  through  Chem.  Zeit,  Hep,,  1902,  252.)— The  author  finds  that 
guaiacum  tincture  is  only  Goloured  blue  by  haemoglobin  provided  some  turpentine 
oil  is  present,  whereas  all  other  substances  which  yield  a  similar  colour  oxidize  the 
guaiacum  of  themselves,  and  do  not  require  the  turpentine.  To  render  the  teat 
oharacteristic  of  blood,  therefore,  an  aqueous  solution  of  the  suspected  material  is 
mixed  with  some  fresh  alcoholic  tincture  of  guaiacum  resin,  and  the  whole  is  warmed 
to  40°  or  00'^  C.  If  the  mass  turns  blue  some  inorganic  or  animal  oxidising  agent  ia 
present,  and  the  test  is  not  capable  of  showing  blood  ;  but  if  it  remains  colourless, 
and  a  blue  appears  on  adding  oil  of  turpentine,  blood  is  undoubtedly  to  be  found  in 
the  liquid  examined.  Ferrous  sulphate  behaves  in  ^he  same  manner  as  hu;moglobin, 
K  80  that  this  salt  must  be  absent  before  applying  Van  Deen's  test.  F.  H.  L. 

r  This 
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I 


Estimation  of  Formaldehyde.  A.  Pfaff*.  {Chem.  Zcil,,  1902,  xxvi.,  701.)— 
This  process  depends  on  the  formation  of  a  condensation  product  between  formalde- 
hyde and  hydrazine,  according  to  the  equation  : 

2CH,0  +  NaH,H,0  =  aH.Nj  +  SH^O. 
A  solution  of  hydrazine  hydrate,  standardized  with  decinormal  sulphuric  acid,  isi 
added  iu  excess  to  the  liquid  under  examination,  and  after  standing  in  a  closed  vessel 
for  one  hour,  the  excess  of  the  reagent  is  determined  by  titration  with  the  same  acid, 
using  methyl  orange  as  indicator.  The  hydrazine  hydrate  solution  does  not  keep  its 
strength,  but  needs  verification  before  each  analysis.  In  standardizing  it,  it  must 
be  remembered  that  1  molecule  of  sulphuric  acid  combines  with  2  molecules  of 
hydrazine,  yielding  the  diammonium  semisulphate  [N^HJ.^H^SO^.  The  colour  of  the 
liquid  obtained  in  this  operation  may  be  employed  for  comparison  in  the  regular 
titration.     The  results  quoted  agree  with  those  given  by  Romiju's  iodine  method. 

F.  H.  L. 


^Estimation  of  Anthranilic  Methyl  Ester.  A.  Hesse  and  O.  Zeitschel. 
{lier.,  1902.  XXXV.,  2355;  through  Chem.  Zett,  Eep.,  1902,  215,)— The  authors  con- 
sider that  the  process  which  Erdmann  has  proposed  (Analvst,  1902,  xxvii.,  125)  for 
this  purpose  has  one  advantage  over  that  which  they  themselves  have  recommended 
{litT.^  1901.  xxxiv.,  29G),  inasmuch  as  it  does  not  return  the  methyl  ester  of  methyl- 
anthranilic  acid  or  any  other  secondary  or  tertiary  bases  which  may  occasionally  be 
present  in  the  oil ;  but  in  all  other  respects  their  own  method  is  preferable.  Erd- 
mann's  process  ie  not  quantitative,  while  the  action  of  the  strong  acids  upon  the  oil 
renders  it  unfit  for  further  examination.  Perhaps,  when  methylauthranilio  acid  is 
expected,  the  bases  may  be  isolated  by  means  of  Hesse  and  Zeitschel's  process,  and 
the  product  divided,  titrating  one  half  according  to  Erdmann,  the  other  in  their  own 
faflhIoD.  F-  n.  L. 
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Determination  of  Oil  in  Linseed.  A.  GoeUl.  {Ocsterr,  Cfievu  Zeit,,  1902,  _ 
v.,  413.)— The  author  has  studied  bhe  oomparative  value  of  petroleum  spirit  aod  I 
ethyl  ether  as  solvents  for  the  oil  contained  in  linseed.  The  seeds  were  all  finelr 
powdered,  dried  for  two  hours  at  95'  C.  in  au  atmosphere  free  fron3  oxygen, 
and  their  albuminona  constituents  were  coagulated  with  alcohol.  The  estraotioo  of 
the  seeds  is  more  perfect  with  ethyl  ether,  but  petroleum  ether  yields  the  par«r 
product.  All  the  foreign  substances  of  the  oils,  such  as  cholesterin,  etc.,  exoepi 
*'  linoxyn/'  are  more  soluble  in  ethyl  ether  than  in  petrolenm  ether.  The  colooritig 
matter  of  the  seeds  is  taken  up  more  readily  by  ethyl  ether.  Of  the  two  liqaidf 
petroleum  ether  is  easier  to  remove  from  the  extracted  oil.  F.  H.  L. 


n 


Some  Colour  Reactions  of  Fatty  Oils.     H.  Kreis.     {Clievi.  ZeiL,  1903,  xxri, 

897.)— When  BeUier's  test  for  sesame  oil  (Analyst,  1900,  xxv.,  60)  is  carried  out  u 
he  described  it,  but  with  the  resorcinol  replaced  by  phloroglucinol,  no  colour  is  pro- 
duced ;  if,  however,  either  hot  benzene  or  ether  is  used  as  the  solvent,  the  red  tint 
develops.  The  best  reagent  is  a  1  :  1,000  solution  of  phloroglucinol  in  ether  shakeo 
with  equal  parts  of  1*40  nitric  acid  and  the  sample  under  investigation.  So  examined, 
arachis,  Besam^,  cotton,  walnut,  peach-kernel,  castor,  and  perhaps  other  oils,  give 
strong  raspberry-red  colours  in  the  non-aqueous  portion  of  the  test ;  while  olive  oil, 
lard,  and  butter  remain  colourless,  or  yield  pale  orange  tints.  If  the  process  is 
modified  by  moistening  005  gramme  of  solid  phloroglucinol  with  3  to  6  drops  of  oil, 
aud  then  adding  an  equal  volume  of  nitric  aoid,  seaamo  behaves  in  a  very  character- 
istic manner — the  acid  becomes  greenish-blue,  the  oil  red  ;  on  introducing  ether  it 
becomes  violet ;  and  on  shaking  with  water  the  ether  turns  red-brown,  and  the  water j 
is  stained  dark-blue.  This  water-soluble  blue  dyestufif  is  better  obtained  by  shaking 
about  0*01  gramme  of  phloroglucinol  with  2  c.c.  of  a  1  :  4  solution  of  seaame  oil  in 
carbon  tetrachloride,  adding  1  c.c.  of  nitric  acid  as  before  and  extracting  with  water. 
Kesorcinol,  with  or  without  carbon  tetrachloride,  gives  similar  reactions  with 
but  water  and  ether  quickly  decolorize  the  liquids. 

The  author  has  already  shown  that  Bellier's  reaction  sometimes  (ails  altogel 
or  appears  but  faintly,  after  prolonged  agitation,  when  the  oils  are  old  ;  and 
also  found  that  such  oils,  shaken  with  fresh  sesame  and  1*19  hydrochloric  acid,  give 
the  green  noticed  by  Bishop  in  the  case  of  old  sesame  (cf.  Analyst,  1900,  xxv.,  49).  h 
This  peculiarity  has  been  observed  with  arachis,  poppy,  waloal,  peach-kernel,  cottou,^ 
and  sesame  oils ;  and  now  it  appears  that  in  the  same  circumstances  these  oils  refuse 
to  give  the  reaction  with  phloroglucinol.  Thus  it  happens  that  the  failure  of  the 
bellier  test  does  uot  of  itself  prove  the  purity  of  a  specimen  of  olive  oil,  and  it  ia 
necessary  to  try  suah  a  sample  with  fresh  sesam6  oil  and  hydrochloric  acid  to  inaare 
the  non-appearance  of  the  Bishop  green. 

The  author  points  out  {Chem.  ZtiL,  1902,  xxvL,  932)  that  when  an  ethereal  aola* 
tioo  of  phloroglucinol  is  uned  the  solution  at  the  end  of  the  experiment  should  b»^ 
diluted  with  water ;  otherwise  a  lively  disengagement  of  nitric  oxide  may  take  pi 
iu  a  short  time.  F.  H< 


b  water. 
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The  Analysis  of  Commercial  Lecithins.  Imbert  and  Merle.  {Bull,  de 
Pharm,  .S«c?.  Est.,  May.  190*2:  Ann.  de  Cbim.  anal.,  1902,  vii.,  350.351.)— The 
amount  of  phosphoric  anhydride  in  lecithins  varies  from  8-7o  to  U-4o  per  cent, 
according  to  the  molecular  weight  of  the  lecithin.  On  boiling  a  lecithin  with  a 
mineral  acid  it  is  decomposed  into  phosphoric  acid,  a  salt  of  choline,  and  free  fatty 
acids,  whilst  alkalies  convert  it  into  alkali  glycerophosphate,  choline,  and  alkali  salts 
of  the  fatty  acids.  The  authors'  method  is  based  upon  tbe^e  reactions,  and  also  on 
the  fact  that  mono-alkyl  phosphoric  acids  are  mono-basic  with  methyl  orange,  but 
dibasic  with  phenolphlhaknn  as  indicator.  If,  then,  after  decomposition  of  the  lecithin 
with  an  acid  or  an  alkali,  the  liquid  be  exactly  neutralized,  with  methyl  orange  as  in- 
dicator, the  amoant  of  phosphoric  anhydride  can  be  calculated  from  the  amount 
of  alkali  subsequently  required  to  efTect  neutralization,  with  phenol-phthalein  as 
indicator ;  since  2  molecules  of  alkali  correspond  with  I  molecule  of  phosphoric 
acid  or  2  molecules  of  glycero-phosphoric  acid. 

In  applying  this  method  about  0-5  gramme  of  the  sample  is  boiled  for  an  hour 

with  oO  C.C.  of  5  per  cent,  sulphuric  acid  and  then  filtered,  or  0  5  gramme  is  treated 

for  thirty  minutes  with  50  c.c.  of  a  2  per  cent,  solution  of  potassium  hydroxide.     In 

each  case  the  liquid  is  titrated  with  the  two  indicators  as  described  above.     The 

method  is  only  applicable  in  the  absence  of  phosphates  soluble  in  water  or  in  cold 

acids.     Further   information  as  to  the  quality  of  a  lecithin  can   be   obtained   by 

determining  the  proportion  of  nitrogen   it  contains,  as  the  ratio  of  phosphorus  to 

31 
nitrogen  is  approximately  .=22 1,  whatever  the  nature  of  the  lecithin. 

C.  A.  M. 


Wew  Reaotiou  for  Cholesiorin.  E.  Hlrschsohn.  {Pkann,  C.  H.,  1902,  xUii., 
3o7 ;  through  Chem.  Zeit.  licp.,  1902,  201,)— On  heating  with  distilled  trichloracetioj 
acid,  cholesterin  dissolves  with  a  line  red  colour.  The  tint  gradually  deepens, 
becoming  raspberry-red  in  fifteen  minutes,  blue-violet  in  twelve  hours,  and  blue 
after  twenty-four  hours.  One  milligramme  of  cholesterin  created  with  10  drops  of 
trichloracetic  acid  and  1  drop  of  acetyl  chloride  gives  an  orange  colour  in  half  an 
hour,  which  darkens  to  a  strong  cherry-red  in  twenty-four  hours,  showing  a  greenish- 
yellow  fluorescence.  F.  H,  L. 


The  Coaiposition  of  "Kaki-Sibu."  E.  Fozzi.Escot.  (Ann.de  C him,  anal. , 
1902,  vii.,  299,  300.) — KaJcl-fiiiyu  is  a  commercial  antiseptic  product  prepared  from 
the  juice  of  a  plant,  and  widely  employed  in  Japan  for  coating  substances  with 
a  preservative  surface.  The  sample  examined  by  the  author  was  a  viscous  reddish- 
brown  liquid,  with  a  strong  odour  of  butyric  acid.  It  was  soluble  in  water,  the 
solotion  giving  a  deep  blue  colour  with  ferric  chloride,  and  becoming  rapidly  brown 
on  the  addition  of  an  alkali.  On  exposure  to  the  air  the  sample  became  coated  with 
a  firm  pellicle,  which  was  insoluble  in  water.  When  distributed  over  a  textile  fabric 
it  formed  a  hard,  very  resistant  coating.     On  analysis  it  gave  the  following  results  : 
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Specific  gravity 
Total  solids  tlried  at  106''  C. 
tt        .1  i«        llo^  C. 

Ash     

Tannin  

Volatile  acid  (as  acetic  acid) 
Fixed  aoid  (as  lactic  acid)  .. 
Nitrogen        ...         

The  tannin  was  not  a  glucoside. 


1"025 

5*82    per  cent, 

5-64 

0;345 

3"59 

0-234 

O'Uo 

000 


C.  A.  M 


Detertninalion  of  Oxalic  Aold  in   Urine.     W.   Autenrieth  and   H.  Barth. 

{Zeits,  pht/siol.  Chem,,  iy02,  xxiv.,  ^27  ;  through  Chem.  ZcU.  Jicp.,  ItKJ'J,  200.)— The 
entire  quantity  of  urine  voided  in  tv^enty-four  hours  is  mixed  vritb  an  excess  of 
calcium  chloride  solution,  ammonia  is  added  to  a  strong  alkahne  reaction,  the  whol« 
is  well  shaken  and  set  aside  for  eighteen  or  twenty  hours.  The  precipitate  is  collected 
on  a  paper,  washed  with  a  little  cold  water,  drained  well,  transferred  to  a  beaker, 
and  dissolved  in  the  minimum  of  hot  hydrochloric  acid  (30  c.c.  of  lo  per  cent,  add 
are  usually  suilicient).  The  resulting  solution  is  extracted  by  successive  agitation 
four  or  five  tiaies  with  150  to  200  o.c.  of  ether  containing  3  per  cent,  of  alcohol.  The 
extracts  are  brought  into  a  large  dry  flask,  and  allowed  to  rest  for  one  hour  in  order 
to  separate  the  last  portions  of  water,  then  passed  through  a  dry  &lter.  Next,  5  e.c. 
of  water  are  introduced  to  prevent  the  formation  of  the  diethyl  ester  of  oxalic  acid, 
and  the  ether  is  distilled  off,  shaking  the  aqueous  residue,  if  necessary,  with  bloo4| 
charcoal,  and  filtering  it.  The  product  is  concentrated  on  the  water  bath  to  3  or] 
5  c.c,  treated  with  calcium  chloride  solution  and  excess  of  ammonia,  allowed  t« 
stand  for  a  time,  and  then  faintly  acidilied  with  acetic  acid.  The  calcium  oxalate  iftj 
finally  collected  and  washed,  being  estimated  either  by  ignition  into  oxide  or  b] 
titration,  the  former  being  preferable. 

The  authors'  experiments  show  them  that  oxalic  acid  is  a  normal,  and  rery, 
probably  a  constant,  constituent  of  human  urine.  F.  H.  L. 


The  Determination  of  Uric  Acid  in  Urine.     E.  Richtor.     {Zeit  anai,  CAm. 
1902,  xli.,   350-359.) — The  author   recommends  the  following  method,   devi*frd 
JoUes,  as  the  most  exact  method  of  determining  uric  acid  in  urine.     From  10  toJ 
15  grammes  of  ammonium  acetate  are  dissolved  in  100  c.o.  of  the  clear  urine,  wluchj 
is  then  rendered  faintly  alkaline  with  ammonia,  and  allowed  to  stand  for  five  to  aii 
hours.     The  precipitated  uric  acid  is  then   collected  on  a   61ter,  and  washed  wltl 
a  10  per  cent  solution  of  ammonium  carbonate  until  the  filtrate  is  free  from  chlorim 
The  precipitate  is  then  washed  by  means  of  hot  water  into  a  beaker,  and  boiled  U 
about  ail  hour  with  01  gramme  of  magnesia  to  remove  the  excess  of  ammonim 
carbonate,  after  which  10  c.c.  of  sulphuric  acid  (specific  gravity  1*4)  are  iutroiluceii^ 
and  the  liquid  oxidi:^ed   by  means  of   a  08  per  cent,  solution  of  potassium   pei 
manganate.     This  is  first  added  to  the  boiling  liquid  1  c.o.  at  a  time  until  it  i«  w 
longer  rapidly  decolorized,  and  then  only  C  to  8  drops  are  added.     When  the  separatvi 
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manganese  peroxide  no  longer  disBolves  in  the  liquid  when  evaporated  from  about 
oOO  c.c.  to  100  c.c.  (not  less),  there  can  be  no  doubt  as  to  the  whole  of  the  uric  acid 
having  been  oxidized  to  urea.  The  liquid  is  now  evaporated  to  about  30  c.c,  and 
any  manganese  peroxide  dissolved  hy  the  addition  of  a  few  drops  of  ,^0  oxalic  acid, 
after  which  the  beaker  is  immersed  in  cold  water  and  continually  agitated,  whilst 
sodium  hydroxide  solution  (S^""  B6)  is  added  1  c.c.  at  a  time  until  the  reaction 
becomes  alkaline  to  litmus.  The  liquid  is  then  transferred  to  a  Reichert's  nitro- 
meter, and  shaken  with  25  c.c.  of  a  solution  prepared  by  dissolving  80  grammes  of 
Bodium  hydroxide  in  water,  adding  2o  grammes  of  bromine,  and  diluting  the  liquid 
to  a  litre.  The  amount  of  nitrogen  liberated  is  corrected  for  temperature  and  pressure, 
aud  calculated  into  the  corresponding  amount  of  uric  acid. 

In  this  way  the  author  obtained  results  ranging  from  U8'5  to  100*3  per  cent,  of 
the  amount  of  uric  acid  used  in  test  experiments.  As  a  rule,  the  results  given  by  this 
method  were  from  1  to  25  per  cent,  higher  than  those  yielded  by  the  Ludwig- 
balkowski  method,  which,  however,  baa  been  admitted  by  its  authors  to  give  results 
about  2  per  cent,  too  low.  C.  A.  M. 

The  Oxidation  and  Estimation  of  Uric    Acid  and  Urates.     J.  F.  Tocher. 

{Phamt.  Jojini.,  1902,  IBl-KUi.) — As  urates  are  quantitatively  converted  into  urea  by 
boiling  with  dilute  sulphuric  acid  and  chromic  anhydride,  the  urio  aud  urea  nitrogen 
can  be  determined  in  urine  as  follows  :  A  measured  volume  of  the  urine  is  saturated 
with  solid  ammonium  chloride,  and  the  ammonium  urate  collected  on  a  filter  and 
washed  with  ammonium  chloride  solution.  The  urate  is  then  dissolved  in  dilute 
soda  Holution,  and  boiled  to  drive  off  the  ammonia;  after  acidifying  with  dilute 
sulphuric  acid  2  to  3  grammes  of  chromic  anhydride  are  added,  and  the  solution  is 
boiled.  It  is  then  cooled  and  transferred  to  a  nitrometer,  and  the  nitrogen  liberated 
with  hypobromite  as  usual.  One  c.c.  of  nitrogen  is  equivalent  to  0'0037o  gramme  of 
uric  acid.  An  alternative  method  is  to  boil  10  c.c.  of  the  sample  with  about  2  c.c,  of 
dilute  sulphuric  acid  and  2  grammes  of  chromic  anhydride  for  two  minutes.  The 
solution  is  then  cooled  and  made  up  to  10  cc.  ;  1  c.c.  of  this  is  measured  inio  a 
hypobromite  tube,  and  the  liberated  nitrogen  read  off.  On  separately  estimating  the 
urea  in  1  c.c.  of  the  urine,  from  which  the  urates  have  been  precipitated  as  barium 
urate,  and  deducting  the  amount  found  from  that  obtained  by  the  chromic  anhy- 
dride treatment,  the  difference  multiplied  by  14  gives  the  uric  acid.  W.  P.  S. 


A  Wew  Method  of  Organic  Analysis.  P.  Thibault  and  A.  C.  Vournascs. 
{Bull.  Soc.  Chim.,  1902,  xxvii.,  896-901.) — It  is  stated  that  by  means  of  the  apparatus 
devised  by  the  authors  all  the  disadvantages  of  the  ordinary  method  of  combustion 
are  obviated,  and  several  analyses  can  be  made  in  a  day.  lb  consists  of  a  vertical 
Steel  tube,  20  centimetres  in  length  and  /i  centimetres  in  diameter,  terminating  below 
in  a  spherical  bulb.  On  the  side  of  the  tube  near  the  top  is  brazed  a  narrow  steel 
tube,  bent  once  at  a  right  angle,  and  provided  outside  with  a  tap  for  the  introduction 
of  oxygen.  The  other  end  of  this  tube  passes  down  into  the  bulb  of  the  combustion 
kabe.     The  top  of  the  latter  is  provided  with  a  collar,  into  which  a  cap  can  be  fitted 
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and  hermetically  closed,  whilst  a  narrow  steel  6ul)e  leads  from  the  oap  and  is  eo 
nected  with  the  ordinary  absorption  bulbs.     The  tube  is  heated  from  the  upper 
downwards  by  means  of  a  blowpipe.     When  the  upper  part  of  the  tube  beoomM 
bright  red  the  lower  part  is  heated  by  means  of  a  second  blowpipe, 

A  weighed  quantity  of  the  substance  is  introduced,  and  the  tube  tilled  with 
cupric  oxide,  which  is  pressed  down  as  much  as  possible.  The  cover  is  then  6xed 
on  and  connected  with  the  absorption  bulbs,  and  the  tube  heated  as  described  above. 
As  soon  as  bubbles  of  gas  cease  to  be  evolved  the  tap  of  the  side  tube  is  opened,  and 
a  slow  current  of  oxygen  passed  through  for  about  hfteen  minutes.  In  the  oace  o( 
readily  combustible  bodies  the  combustion  is  complete  within  an  hour,  whilst  foe 
less  combustible  bodies  the  time  is  slightly  increased,  but  in  every  instance  tba 
results  are  stated  to  be  much  more  exact  than  those  obtained  by  other  method 
The  apparatus  can  also  be  used  for  the  combustion  of  liquids  and  gases.  Id  tfa« 
ease  of  volatile  liquids  a  weighed  quantity  of  the  substance  is  placed  in  a  tube  pro- 
vided with  a  tap  at  each  end,  one  beiug  connected  with  the  side  tube  of  the  apparatai; 
whilst  a  current  of  oxygen,  heated  by  passing  through  a  red-hot  tube,  enters  by  the 
other.  The  tube  is  first  heated,  and  when  the  cupric  oxide  becomoa  red-hot  the 
mixture  of  liquid  and  hot  oxygen  is  slowly  iutrodoced.  A  similar  plan  is  adopted 
for  the  combustion  of  gases,  but  in  this  case  the  oxygen  is  nsed  at  the  ordinary 
touoperature.  C.  A.  M. 


I 


INORGANIC  ANALYSIS. 
Mercury  Assay.  R.  Biowcnd,  {Bcnj.  u.  flutienmann.  Zeit.,  1902,  bu.. 
through  Ciiam.  Zeii.  iCep,,  1902,  2ol.}— The  author  has  modified  Esohka'a  dry  method 
of  determining  mercury  as  follows  :  The  sample  is  finely  ground,  dried  over  sulphorie 
acid,  and  a  quantity  is  taken  which  does  not  contain  more  than  0*15  gramme  ofi 
mercury.  This  is  covered  with  a  layer  of  copper  fiUngs,  0*3  to  O-o  centimetre  deep, 
in  a  porcelain  crucible,  and  the  whole  is  covered  with  magnesia,  or  kieselgiihr  and 
asbestos.  The  gold  basins  weigh  10  to  12  grammes  each,  and  have  a  cavity  S'j  to 
4  centimetres  in  diameter  by  0-To  centimetre  deep,  with  a  rim  0*6  centimetre  wide. 
The  cruc'ible  is  supported  by  means  of  a  perforated  piece  of  asbestos  sheet,  so  that 
the  edges  of  the  gold  basins  are  protected  from  the  heat.  Tho  crucible  is  first  heated 
gently  for  ten  minutes  with  a  spiint-lamp  ;  theu  the  gold  basin  is  changed  for  another, 
and  ignition  is  continued  for  teu  minutes  at  a  higher  temperature,  which  makes  the 
bottom  of  the  crucible  appear  red.  The  cooling  water  in  the  basins  is  renewed  daring 
the  operation.  F.  H.  I*. 


Volumetric  Estimation  of  Gold  with  ThioaulpUate.  P,  Faktor.  (Cai^pu, 
pro  prnmijhl  chcviicky,  1902,  vi.,  183  ,  throu^^h  Chem.  Zait,  iiep,t  1902,  *2O0.) — If  a 
neutral  solution  of  gold  chloride  is  treated  with  an  excess  of  potassium  iodide, 
tbe  original  green  precipitate  of  gold  iodide  redissolves,  yielding  a  brown  Iiquidj 
which  contains  AuI,K.  On  adding  to  this  slowly  a  dilute  solution  of  thiosulphal«, 
the  double  iodide  loses  two  atoms  of  iodine,  becoming  Aur,K.    On  this  reaction 
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author  bases  his  process,  using  4  grammes  of  potassium  iodide,  deoinormal  thio- 
sulphate,  and  starch  as  indicator.  F.  H.  L. 


I 


A  Colorimetric  Method  of  Determining  ArseDious  Acid.  J.  Mai  (Zmt. 
aiml,  Chevi.,  l!)0;2,  xli .  3f»'2-365.} — The  author's  method  is  based  on  the  conversion  of 
the  arsenic  compounds  into  arsenious  chloride,  and  of  the  latter  into  arsenic  tri- 
sulphido.  The  determination  is  oEkrried  out  in  an  apparatus  similar  to  that  employed 
by  Wiborgh  for  the  determination  of  hydrogen  sulphide.  In  preparing  standard 
deposits,  the  arsenic  trioxide  was  cautiously  heated  with  hydrochloric  acid  (specific 
gravity  I'lO)  in  a  large  test-tube  and  the  arsenious  chloride  slowly  distilled  over, 
whilst  a  current  of  dry  carbon  dioxide  was  simultaneously  passed  through  the 
apparatus.  The  gases  passed  through  a  U-tube  and  then  into  a  wide-mouthed  tube, 
the  open  end  of  which  was  covered  with  moist  cotton  impregnated  with  zinc  sulphide. 
The  cotton  cloth  had  been  soaked  in  r.inc  sulphate  solution  and  then  subjected  to  the 
action  of  hydrogen  sulpViide.  It  was  Bxed  to  the  mouth  of  the  tube  by  meaus  of  a 
rubber  ring,  and  the  tube  itself  was  immersed  in  water  saturated  with  fresh  hydrogen 
sulphide.  In  order  to  prevent  the  cloth  being  blocked,  a  few  pinholes  were  made,  which, 
however,  did  not  allow  any  of  the  arsenic  to  pass  through.  The  mirrors  given  by 
quantities  of  arsenic,  ranging  from  01  to  0*6  milligramme,  showed  marked  diOferences 
between  each  other,  but  above  0*6  milligramme  the  increase  in  intensity  was  only 
perceptible  after  the  addition  of  0'2  milligramme.  C.  A,  M. 


The  Quantitative  Determination  of  Small  Quantities  of  Arsenio.      C.  T. 
L    Moraer.     {Zeit.  anal.  Chem.,  1902,  xli.,  397-413.) — The  method  is  based'upon  the 
H   oxidation  of  arsenic  trisulphide  by  means  of  alkaline  permanganate, 
■  6A8..S3  +  28KMnO^  +  2780^,  =  5As.O.  + 14  K,SO,  +  2HMnS0^, 

^^Mcording  to  which  1  c.c.  of  ^^  potassium  permanganate  solution  is  equivalent  to 
^B90536  milligramme  of  arsenic.     In  the  titration  the  arsenic  trisulphide  is  dissolved  in 
alkali  (0'5  per  cent,  potassium  hydroxide  solution)  and  treated  with  26  c.c.  j^^j  per- 

Imauganate  solution.  After  shaking  the  flask,  6  c.c.  of  6  per  cent,  sulphuric  acid  are 
introduced,  the  liquid  heated  until  colourless,  and  titrated  back  with  ^^  per- 
manganate solution. 
In  applying  this  method  to  the  determination  of  arsenic  in  fabrics,  such  as 
carpets,  etc.,  the  sample  is  distilled  with  concentrated  hydrochloric  acid,  and  the 
distillate  received  in  dilute  nitric  acid  and  evaporated  to  dryness,  or  the  distillate  is 
collected  in  water,  the  arsenic  precipitated  with  hydrogen  sulphide,  the  precipitate 
dissolved  in  ammonium  hydroxide,  and  the  solution  evaporated  to  dryness.  In 
either  case  the  residue  will   contain  organic  substances  capable  of  oxidation.     To 

1  eliminate  these  the  dry  residue  is  heated  on  the  water-bath,  and  treated  succesHively 
with  2  e.e.  of  0-5  per  cent,  potassium  hydroxide  solution  ;  then,  after  about  one 
minute,  with  2  c.c.  of  b  per  cent,  permanganate  solution  and  heated  for  three 
oinuies ;  then  with  2  co.  of  5  per  cent,  sulphuric  acid  and  heated  for  three  minutes  j 
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and,  lastly,  with  I  c.c.  of  20  per  cent,  tartaric  acid  solutioa  and  heated  until  colour- 
less. The  liquid  is  now  iiltered  iato  another  soiall  basin,  the  first  basin  being  rinset) 
with  2  o.c.  of  water.  The  second  basin  is  x^laced  on  the  wator-bath,  and  after  aboot 
one  minute  I  c.c.  of  6  per  cent,  thio-acetic  acid  is  introduced,  and  the  basin  heated 
for  three  minutes,  and  left  to  cool  for  about  Eve  roioutes.  The  precipitated  arsemc 
trisulphide  is  collected  and  washed  twice  with  6  c.c.  of  05  per  cent,  sulphuric  acid, 
and  then  three  times  with  2  c.c.  of  water.  It  is  then  washed  by  means  of  thi 
successive  portions  of  2  c.c.  each  of  05  per  cent,  potassium  hydroxide  solution  iol 
u  daek  containing  ^an  permanganate  solution,  and  the  arsenic  determined 
described  above,  with  the  addition  that  a  correction  of  0*3  o.c.  ia  made  for  Bubttalkoa' 
extracted  from  the  filter-paper  by  the  alkali. 

The  author  gives  a  detailed  account  of  the  results  of  forty  test  experimentt  to 
which  small  quantities  of  arsenic  (0*17  to  0*25  milligranime)  were  added  to  differeiiM 
fabrics,  etc.      The  differences  between  the  amounts   taken  and  found  varied  froi^^ 
-0-03  to  +004  milligramme.  C.  A.  M. 

Use  of  Sulphuric  Acid  as  a  Solvent  for  Minerals  rich  in  Axsenio,  Iron, 
and  Lead.  H.  Nisaenson  and  F.  Crotogino.  {Chem.  Zeit,  1902,  xxvL,  847.)— Tbo 
authors  call  attention  to  the  great  superiority  of  suphuric  acid  over  nitrio  or  hydro- 
chloric acid  for  the  dissolution  of  substances  containiog  a  large  proportion  of  aircnio 
or  lead.  Id  the  first  place,  conversion  of  the  arsenic  and  antimony  into  their  more 
highly  oxidised  state  is  avoided,  so  that  the  sabsequent  precipitation  with  9u]phar9U«d 
hydrogen  is  easier  to  manage;  and,  in  the  second  place,  danger  of  losing  arsenic  by 
volatilization  of  arsenious  chloride  is  prevented.  The  material,  finely  ground  tod 
dried  at  lOO"'  C,  is  heated  with  three  times  its  weight  of  strong  sulphuric  aoid  for 
thirty  minutes  to  three  hours — i.e.,  till  everything  which  is  soluble  has  been  attacked; 
the  liquid  is  then  cooled  quickly,  diluted  with  hot  water  (not  cold),  allowed  to 
settle,  and  filtered.  In  presence  of  antimony  the  residue  is  extracted  with  ammnniaBi 
tartrate,  and  the  gangue  is  tiltered  off;  the  lead  is  precipitated  with  a  furtl: 
amount  of  sulphuric  acid,  while  any  antimony  in  the  filtrate  therefrom  ia  addfd 
to  the  bulk  solution  obtained  after  treatment  of  the  diluted  sulphuric  acid  sohsUoo^ 
with  sulphuretted  hydrogen.  In  their  original  article  the  authors  give  full  detail 
aa  to  the  adaptation  of  their  methods  to  various  ores,  suoh  as  copper  and  iron  pyhl 
arsenical  pyrites,  lead  ores,  particularly  lead  glance,  and  minerals  containing  t\vx 
and  lead.  Zinc  ores  containing  much  lead  or  iron  may  be  very  conveniently  analysed 
or  arsenic  and  antimony  by  the  same  procesp.  F.  U.  I4 

Determinalion   of  Tin,  and   its  Separation    from   Antimony.     C.    Ratoer. 
(Cltcm.  ZtH,,  1&03,  xxvi.,  H73.) — The  author  recommends  with  Hissing  (ANJiLtsT^ 
190*2,  xxvii.,  99),  Clark's  method  as  being  the  only  accurate  one  for  separatin^c 
from  antimony;  but  the  second  precipitation  of  the  antimony  sulphide  advooaUd 
H("»3sing  is  not  necessary,  pro^'ided  the  original  solution  was  not  too  conocatraled' 
>>.,  did  not  contain  more  than  O'o  gramme  of  tin  plus  antimony  per  GOl)  or  70^1  cc 

Both  Clark's  and   Raising's  processes  for   the  estimation   of  the   tin  so  Uie 
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antiuioay  filtrate  are  objectionable,  and  the  following  method  ie  preferable :  The 
sulphuretted  hydrogen  is  driven  out  of  the  liquid,  and  a  fragment  of  pure  yAqc,  as 
compact  as  possible,  is  dropped  into  the  beaker,  which  is  heated  over  gauze  without 
permitting  its  contents  to  boil  for  some  twenty  minutes  till  a  qualitative  test  shows 
that  all  tin  has  l>eea  thrown  out  of  solution.  The  metallic  residue  is  then  collected 
on  a  paper,  whence  it  is  rinsed  back  into  a  small  beaker  with  about  15  c.c.  of 
water.  Here  it  is  treated  with  10  c.c.  of  nitric  acid,  the  temperature  being  adjusted 
to  cause  smooth  dissolution.  When  all  the  zinc  has  disappeared  the  volume  of  the 
liquid  is  made  up  to  40  or  50  c.c,  the  precipitate  is  boiled  up,  allowed  to  settle, 
washed  by  decantation,  and  finally  thrown  on  a  paper,  dried,  ignited,  and  weighed. 
As  metastannic  acid  filters  badly,  some  ammonium  nitrate  may  be  added  to  the 
solution.  The  zinc  occasionally  becomes  covered  with  a  glass-like  crust,  but  this 
does  not  appear  to  happen  until  all  the  tin  has  been  deposited ;  and  if  it  be  formed 
the  analysis  is  not  afTected.  Three  examples  are  given  in  which  the  figures  obtained 
by  the  present  method  agree  well  with  those  of  Bossing'a  and  Clark's  processes. 

F.  H.  L. 


Detection  of  Cadmium  and  Zino  by  Blowpipe  Tests.  R.  Biewend.  {Berg. 
It.  EuttemminK  Zeit.,  1902,  Ixi.,  413  and  425;  through  Chem.  Zcit.  Rep,,  1902.  351.) 
— When  an  ore  containing  less  than  1  per  cent,  of  cadmium  is  heated  before  the 
blowpipe  the  usual  brown  sublimate  of  cadmium  oxide  fails  to  appear.  In  certain 
circumstances,  however,  a  dull  black,  soot-like  riug  is  produced,  blue  or  violet  at  its 
inner  edge,  and  this  ring  develops  before  the  zinc  sublimate.  Antimony,  bismuth, 
a  few  of  the  rare  metals,  and  especially  lead,  interfere;  otherwise  the  test  shows 
0O02  gramme  in  1  gramme  of  substance.  It  indicates  cadmium  in  brass  foil. 
When  zinc  ores  or  alloys  are  heated  in  a  glass  tube  before  the  blowpipe,  using  dry 
potassinm  oxalate  as  a  reducing  agent  if  necessary,  cadmium  yields  a  silver-white 
mirror  of  metal  and  a  brown  sublimate  of  oxide,  which  appears  gray  while  hot. 
Load,  bismuth,  and  tin  give  no  sublimates,  and  antimony  only  if  it  exists  as  sulphide. 
Foil  details  are  given  respecting  this  test  in  the  original  article.  F.  H.  L. 


I 


Separation  and  Precipitation  of  Thoriuir.  A.  Kolb.  (/.  prakt.  Cftem.,  1902. 
ixvL,  59;  through  Chem.  /cit.  liep.^  19012,  214.) — In  order  to  precipitate  the 
hydroxide  from  a  solution  of  pure  thorium  nitrate,  the  liquid  is  acidified  with  a  little 
hydrochloric  or  nitric  acid,  neutralized  as  far  as  possible  with  ammonia,  and  raised 
to  the  boiling-point.  The  boiling  liquid  is  then  treated,  drop  by  drop,  with  aniline, 
shaking  vigorously  until  a  turbidity  appears.  The  vessel  is  next  put  aside  in  a  warm 
place  till  the  precipitate  settles,  and  the  latter  is  washed  by  decantation  with  water 
at  50"  C.  Commercial  thorium  sulphate  should  first  bo  mixed  with  ammonia,  the 
hydroxide  dissolved  in  hydrochloric  acid,  the  solution  neutralized  with  ammonia, 
and  further  treated  as  above,  any  ferric  oxide  or  eerie  oxide  being  reduced  with 
sulphurous  acid  or  sulphuretted  hydrogen  before  adding  the  aniline.  A  solution  of 
the  chlorides  or  nitrates  is  most  suitable  for  the  separation  of  thorium  by  this 

od.  F.  H.  L. 


sulphu 
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lodometric  Valuation  of  the  Peroxides  of  Barium,  Sodium,  etc.     S.  Bupi 

(Arch.   Pharm,,  lyOi!,  ccxL.  437;  through  Cfiem.  Zeit.  liej*.,  1902,  251.)— The 
oxides  of  the  alkalies  and  alkaliue  earth  metals  may  be  valued  by  treating  them  wil 
potaasiuin  iodide  in  presence  of  a  little  hydrochloric  acid,  and  titrating  the  Uberstelj 
iodine  with  decmormal  tbiosulphate  and  starch.     The  following  is  the  reaction  whic 
takes  place:  M02  +  4HCi  +  2Kl«M'C1.^2KCU2H,O  +  U  V.   U    \. 


The  Deteotion  of  Bromine  and  Iodine  in  the  Presence  of  Thiosolphates. 
A.  F.  liouba.  {An7t.  de  Ckivi.  aval,  1902,  vii.,  298,  299.)— The  solution  of  the  salt 
is  heated  to  the  boiling-point,  and  the  tbioKuIpbate  precipitated  by  means  of  a  slight 
excess  of  lead  nitrate.  The  liquid  is  boiled  for  fifteen  minutt^s  and  then  filtered,  and 
the  filtrate  tested  for  iodine  by  the  addition  of  chlorine  water  and  carbon  bisulphide. 
The  lead  iodide  formed  in  the  precipitation  of  the  tbiosulphate  is  sufficient!  '  'e 
in  boiling  water  to  give  the  violet  reaction  in  the  filtrate.     For  the  dti  .(, 

bromine,  it  is  preferable  to  add  a  little  fluorescein  to  the  liquid  rendered  alkaline  wi1 
sodium  hydroxide,  when  a  bright  red  colour  is  obtained  in  the  presence  of  liromii 

C  A.  M, 


The  Volumetric  Determination  of  Iodides  in  the  Presonco  of  Bromidi 
and  Chlorides.  Thomas.  (Comfites  Ecudusy  May  '20,  1902;  Ann.  de  Chim.  atuiL, 
1902,  vii.,  349,  350.)  -When  a  solution  of  a  thallic  Bait,  such  as  the  chloride,  is  mixed 
with  an  excess  of  potassium  iodide,  a  greenish-black  precipitate,  consisting  of  a 
mixture  of  thallous  iodide  and  iodine,  is  formed.  If,  however,  the  bhalh'c  salt  is  in 
excess,  only  free  iodine  is  liberated  ;  and  on  this  fact  is  based  the  aathor's  method, 
in  which  the  iodine  is  expelled  from  the  liquid  by  boiling,  and  the  unreduced  tb&llic 
salt  determined  by  titration.  For  this  purpose  the  solution  is  mixed  with  an  excess 
of  standard  tbiosulphate  solution  and  of  potassium  iodide  (free  from  iodat«)  and 
1  o.c.  of  starch-water,  and  titmted  with  a  standard  solution  of  iodine. 

In  applying  the  method  in  the  presence  of  bromides,  the  liquid  must   not 
overheated,  but  the  free  iodine  expelled  by  means  of  a  current  of  air. 

The  precipitated  thallous  iodide  can  readily  be  converted  into  thallic  cbloridi 
by  treatment  with  hydrochloric  acid  and  potassium  chlorate.  After  removal  of  th< 
chlorine  by  heating,  the  liquid  is  diluted,  and  gives  a  solution  of  thallic  ohloridd 
which  can  be  at  once  used  again.     There  is  practically  no  loss  of  thallium. 

C.  A.  M. 


The  Titration  of  Frao  Alkali  in  the  Presenoe  of  Nitrites.  K.  Arndt.  {Zti 
anal.  Chem.,  1902,  xli.,  3Cf[i'3&2.) — If  the  solution  of  the  nitrite  be  suffioieaUy 
and  a  suitable  indicator  employed,  the  alkali  can  be  titrated  with  standard 
Thus,  on  cooling  a  solution  of  1  gramme  of  sodium  nitrite  to  0'  C,  and  tttratii 
liquid  with  f^^^  sulphuric  acid  with  motbyl  orange  as  indicator,  there  was  hardl] 
perceptible  odour  of  nitrogen  peroxide,  nor  did  the  liberated  nitrous  ticid  turn  i\ 
indicator  red.     Litmus  as  indicator  gave  still  better  results,  although  the  ehaoipe  U 
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S^Doi  so  sharp  as  in  the  absence  of  nitrites.  U  carbonates  be  present,  it  is 
ry  to  precipitate  them  with  barium  chloride,  and  to  Citrate  the  filtrate  with 
1  hydroohloric  acid.  Id  the  case  of  aurin  (rosoLic  aoid)  the  change  is  sharper 
the  case  of  litmus,  but,  since  nitrous  acid  acts  upon  alcobol.  it  is  necessary 
oy  an  aqueous  solution  of  the  indicator.  Here,  too,  carbonic  acid  must  be 
L  before  the  titration.  This  method  gave  concordant  results  in  determining 
it  of  free  am.monia  in  a  solution  of  ammonium  nitrite.  C.  A.  M. 


fetol 


iaation  of  Prussian  Blue  in  Spent  Oxide.  R.  Sohwarts.  (Cfiem,  ZeiL 
Evi^  874.) — The  apparatus  employed  by  the  author  for  extracting  spent  gas- 
xide  with  sodium  hydroxide  and  carbonate  is  shown  in  the  annexed  sketch. 

iB  is  a  wide-necked  bottle  holding  100  to  150  c.c.  and  coutain- 
ing  a  layer  1*5  to  2  centimetres  thick  of  coarse  washed  sand 
free  from  dust.  The  tube  x  passes  right  through  the  sand 
filter,  and  extends  almost  to  the  bottom  of  the  bottle,  where  it 
is  slightly  expanded  trumpet-fashion,  having  its  orifice  covered 
with  a  piece  of  brass  or  phosphor-bronze  gau^e  finer  in  mesh 
than  the  sand  particles.  A  is  a  pressure  vessel  filled  with 
water.  The  weighed  quantity  of  the  sample  is  spread  out  on 
H  the  sand,  and  the  extracting  fiuid  is  added  ;  the  stopper  is 

I      10  ineei'ted,  the  rubber  connections  ii,  6,  and  c  are  made,  and  the 

H  last  is  closed  witli  a  sorew  clamp.     Maceration  in  the  cold  is 

then  allowed  to  proceed  for  one  or  two  hours,  or,  by  surround- 
ing B  with  a  water-bath,  digestion  in  the  hot  is  continued  for 
thirty  minutes.     The  clamp  c  is  next  opened  so  that  the  liquid 
passes  into  the  I'litre  measuring  flask  on  the  right,  drop  by 
drop,  the  necessary  pressure  to  determine  percolation  through 
the  sand  and  gauze  being  given  by  the  head  of  liquid  in  y. 
When  the  flask  is  full  to  the  mark  a  few  drops  of  liquid  are 
collected  in  a  test-tube,  and  examined  for  alka- 
linity  and   for   ferrocyauogen.      Generally   the 
liquid  is  neutral  and  free  from  dissolved  matter; 
if  not,  more  water,  or  more  sodium  hydroxide, 
may   be   introduced    through  A   and  a  second 
litre  of  extract  collected.     Finally,  the  ferro- 
cyanides  in  the  solution  are  determined  as  usual, 
^  preferably  by  gravimetric  methods.   The  process 

Bits  agreeing  well  with  those  of  Knublauch's,  and  Moldenhaucr  and  Leybold's 
ST  but  it  has  the  advantage  of  yielding  a  clear  extract,  and  of  showing  when 
ble  matter  has  been  recovered.  F.  II.  L. 


e  Behaviour  of  Selenloua  Acid  in  the  Marsh  Apparatus.     J.  Schindel- 
(Zcit,   fnr    offcntl.    Chem.,   1902.  viii.   [16],   306-309. )— The   addition    of 
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0*96  gramme  of  selenious  acid  to  a  Marsh  apparatus  containing  10  grammes 
pure  zinc  and  about  100  c.c.  of  sulphuric  acid  (1  :  5)  quickly  caused  the  evoluli 
of  hydrogen  to  cease.  A  brown-red  Mocculent  precipitate  formed  in  the  solatioi 
and  was  found  to  consist  of  a  mixture  of  selenium  and  zinc  containing  from  1 1  to 
per  c«nt.  Zo.  No  selenium  passed  over  into  the  combustion  tube.  When  aluminiuni 
and  soda  were  employed,  selenious  acid  did  not  hinder  the  evolution  of  hydrogea  In 
the  presence  of  arsenic  (10  to  25  c.c,  of  a  0*05  per  cent,  solution  of  A8.-,0,i)  no  mirror 
was  obtained  until  the  selenious  acid  had  been  converted  into  the  brown  flaky 
condition.  The  arsenic  then  came  over,  none  remaining  with  the  zinc-selenium 
compound.  W.  P.  S. 


i 


etxiM 

is  iV 


Use  of  Victor  Meyer's  Vapour  Density  Apparatus  for  Oafl-volum 
Analysis.  J.  Mai  and  M.  Silberberg.  {Ckem,  ZcU.,  190'i,  xxri.,  87o.>— This 
preliminary  note  suggesting  an  employment  of  V.  Meyer's  apparatus  for  the  analysit 
of  such  substances  as  give  off  a  gas  on  treatment  with  some  liquid  reagent.  The 
latter  is  placed  in  the  inner  tube,  and  the  solid  is  suspended  in  a  bag  of  ignited 
asbestos  above  it.  The  apparatus  is  raised  to  some  high  temperature,  and  the  le 
of  the  liquid  in  the  burette  is  read  off ;  then  the  solid  is  permitted  to  fall  into 
liquid,  and  when  all  gas  has  been  evolved  a  second  reading  of  the  burette  is  taken. 
Kxperiments  were  first  carried  out  with  pure  sodium  carbonate  decomposed  in  tlio 
cold  with  hydrochloric  acid,  correction  being  made  for  the  solubility  of  the  carbon 
dioxide  in  the  water  of  the  burette  by  means  of  Dietrich's  tables.  Afterwards  the 
carbonate  was  decomposed  with  hot  strong  sulphuric  acid  to  which  1.0  per  oeoL  of 
sodium  sulphate  had  been  added  with  the  view  of  rendering  evolution  of  gas  mon 
gentle,  the  apparatus  being  maintained  at  a  constant  temperature  by  the  uM  of 
boiling  amy!  acetate  in  the  jacket.  Oil  is  preferable  to  water  in  the  measoriog 
vessel,  and  mercury  may  be  used  with  advantage.  Some  figures  indicatmg  the 
determination  of  carbon  dioxide  are  recorded,  which  appear  satisfactory.     F.  H.  L. 


led    I 
:eo.l 


A  Gas- Volumetric  Method  of  Alkalimetry.  S.  Biegler.  (Zeit.  anal.  Chtnk* 
1902.  \li,  413-419.) — The  advantages  claimed  for  this  method  are  that  it  is  impld, 
very  accurate,  and  obviates  the  use  of  all  standard  solutions.  It  is  based  apom  tke 
fact  that  hydrazine  sulphate  reduces  the  salts  of  iodic  acid,  thus  : 

(1)  5N^H,.H,S0,  +  4NaI03  =  2Na,S0,  +  3H,S0,  +  V2U.fi  +  41  +  5N^ 
The  eKcesB  of  hydrazine  sulphate  present  then  acta  on  the  free  iodine  : 

(2)  N,H,.H5SO,  +  4I+2H20-H,SO,  +  '2H,0  +  4HI-hN^ 

Hence  the  decomposition  of  an  iodate  by  an  excess  of  hydrazine  sulphate  oati  be 
represented  by  the  equation, 

(3)  6N,H^.H,SO,  +  4NaIO,+  =2Na,SO,  +  4H,S04  +  4JII  +  12H^O  +  f>N,; 
and,  according  to  this,  1    milligramme  of  nitrogen  corresponds  with    417/i   milli- 
grammes of  iodic  acid,  or  1  cc.  of  nitrogen  of  0   C.  and  760  inilhmetres*  pressure  l» 
equivalent  to  0*221^  milligrammea  of  iodic  acid.    If,  then,  the  equivalent  quantity  of 
a  given  base  combining  with  iodic  acid  be  known,  its  quantity  can  be  calculated 
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im  the  amount  of  nitrogen.  This  weight,  x,  can  be  found  by  multiplying  the  volume 
of  nitrogen  at  0°  C.  and  760  millimetres  pressure  by  the  factor  0'0297,  and 
multiplying  the  product  by  the  equivalent  of  the  base  in  question. 

In  making  a  determination  the  base  is  dissolved  in  20  to  30  o.c.  of  water.  After 
the  addition  of  2  to  3  drops  of  phenolphtbalein  solution  a  2  per  cent,  solution  of 
iodic  acid  is  introduced  drop  by  drop  with  continual  shaking  until  the  liquid  becomes 
colourless.  The  solution  is  then  placed  in  the  exterior  vessel  of  a  Knop-Wagner 
nitrometer,  whilst  about  0*5  gramme  of  hydrazine  sulphate  is  placed  in  the  inner 
vessel,  and  the  nitrogen  liberated  and  measured  in  the  usual  manner.  It  is  essential 
to  shake  the  nitrometer  flask  during  the  evolution  of  the  gas  at  intervEkls  for  about 
thirty  seconds  at  a  time  until  its  contents  become  colourless.  C.  A.  M, 


The  Determination  of  the  Oxygen  Absorption  of  Natural  Waters.  L. 
W.  Winkler.  [Zeit.  aiuiL  Cfiem.,  1902,  xli.,  419-426.) — The  loss  of  oxygen  on 
boiling  100  c.o.  of  acid  ,  J^  N-permanganate  solution  waa  found  by  the  author  to  be 
equivalent  to  0'125  o.c,  whilst  in  the  case  of  aa~  alkaline  solution  the  average  losgl 
was  0-175  CO.  In  the  author's  opinion,  an  alkaline  solution  is  preferable,  as  the 
organic  substances  are  more  completely  oxidized,  and  chlorides  have  a  less  disturbing 
influence.  He  has  also  made  experiments  to  determine  under  what  conditions  a 
standard  solution  of  oxalic  acid  will  keep  best,  and  flnds  that  that  aciditied  with^ 
Bolphuric  acid  is  the  most  satisfactory.  Thus,  the  following  comparative  results 
were  obtained,  the  initial  values  being  taken  as  100  : 


AoiU  Bolution. 


,J„N-OjiaUo 

Acid  Solatioa 
Neiitrftlized. 


,J,  N-Owlic 

Acid  Bolation 

vVcidiGed. 


Ti,  N  Oxalio 

Acid  Solution 
rendered 
Alkiiline. 


Initial  values 

After    3d  days 

„       61     „ 

H  ^        ft 

^     183    .. 


100-00 
99*47 
99-24 
98'76 
98-34 


10000 
96-21 
93-92 
92-52 
87*87 


10000 
99-94 
99-89 
99-74 
99-69 


100-00 
99-49 
98-87 
98-18 
96-07 


^ 


The  following  method  of  determining  the  oxygen  absorption  is  recommended  : 

101}  cc.  of  the  water  are  kept  boiling  for  ten  minutes  with  10  c.c.  of  y^,^  N-alkaline 


permanganate,  prepared  with  the  usual  precautions  and  standardized  on  ,^(j  N-oxallc 
acid  solution.  The  liquid  is  then  treated  with  10  c.c.  of  dilute  sulphuric  acid  (I  :  3) 
and  10  c.c.  of  j^  N -oxalic  acid  solution,  and,  after  it  becomes  completely  oolourlesa, 
tbe  alkaline  permanganate  solution  is  introduced,  drop  by  drop,  from  a  burette  until 
a  faint  pink  colour  remains.  A  correction  of  0*3  c.o.  is  made,  and  the  oxygen  absorp- 
tion expressed  in  terms  of  c.o.  of  iJg  N-permanganate  solution  reduced  by  100  o.c.  of 
the  water.  C.  A.  M. 
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APPARATUS. 

Platinum  Baain  with  Chimney  and  Draught-holea.    A.  Hebebran).    (Zeit. 

far  Untersuch.  der  Nakr.  und  Genussmittel,  1902,  v.,  719-721.)— The  apparaha 
consists  of  a  platinum  basin  having  a  number  of  circular  holes  around  and  just  below 
its  edga  The  basin  is  covered  with  an  aluminium  lid,  from  the  centre  cf  which  a 
chimney  rises.  The  latter  is  about  II  centimetres  high  and  1*8  centimetres  in 
diameter.  The  top  of  the  chimney  is  closed,  the  opening  being  at  the  side,  bo  that 
no  dust,  etc.,  may  fall  into  the  basin.  Substances  which  bum  with  difficulty,  such 
as  meat,  bread,  and  sugar,  are  completely  incinerated  in  about  one-half  the  time 
usually  required,  and  the  amount  of  ash  Q.greeB  closely  with  that  obtained  by  igniting 
in  an  open  basin.  W.  P.  8. 

Apparatus  for  Cold  and  Hot  Flltrations.  P.  N.  Haikow.  (Chem,  Zeit, 
1902,  xxvi.,  732.) — In  the  annexed  sketches  are  shown  jackets  for  surrounding  funnels 
with  either  freezing  mixtures  or  steam,  which  have  the  advantage  over  other  devices 
that  not  only  the  sides,  but  also  the  top  of  the  liquid  being  filtered  is  directly 
exposed  to  the  desired  temperature  conditions.     In  the  cold  funnel  (f^.  1)  the 


vessel  6  is  a  hollow  dish  with  depending  flange  fitting  round  the  jacket,  and  is  filled 
with  ice  or  freezing  mixture.  The  inner  funnel  should  be  fixed  as  high  as  possible 
in  the  jacket,  and  the  annulus  filled  completely,  so  that  air-space  may  be  reduced  to 
a  minimum.  In  the  hot  apparatus  (Fig.  2)  c  is  a  coned  cover  connected  at  p  vrith 
the  steam-supply,  and  joined  at  u  by  means  of  the  rubber  tube  k  with  the  inlet  of 
the  lower  jacket.  If  preferred,  k  may  be  done  away  with  by  making  u  and  r  vertical 
80  as  to  form  a  telescopic  joint.  F-  H.  L. 
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Automatic  Apparatus  for  Titrations.  W.  Schmidt.  (Ckem,  Zeit.t  1902, 
sxvi.,  734.) — This  Is  a  burette  stand  which  automatically  sets  the  burette  at  its 
zero-point,  and  is  much  simpler  than  most  other  patterns, 
avoiding  the  usual  iaconvenient  robber  ball.  The  burette 
itself  ie  clamped  on  to  the  rod  '/,  which  is  rigidly  connected 
with  the  little  table  c  :  c  and  d  together  slide  up  and  down 
the  rod  b  over  a  distance  of  about  14  centimetres.  The 
chain  shown  iu  the  diagram  is  fastened  at  one  end  to  c« 
passes  over  a  pulley  at  the  top  of  b,  and,  when  the  table 
is  at  its  highest  position,  is  hooked  over  a  pin  a  on  the 
table  on  the  further  side.  When  not  in  use  c  is  allowed  to 
rest  on  the  base  of  the  main  standi  in  which  position  the 
zero-point  of  the  burette  is  2  centimetres  below  the  lowest 
position  of  the  liquid  in  the  store  bottle,  and  the  reagent 
flows  into  the  burette  to  fill  it.  When  the  small  table  is 
raised  the  zero-point  is  about  2  centimetres  above  the  highest 
position  of  the  liquid  in  the  store  vessel,  and  the  reagent 
runs  back  through  the  curved  rubber  tube  till  the  0-point 
i&  set  correctly.  The  burette  cannot  overflow,  as  it  is  some 
12  centimetres  longer  than  the  zero-spot.  The  elevated 
position  of  the  small  table  is  specially  convenient  during 
titration,  since  it  renders  the  pinchcock  or  stopcock 
more  accessible  than  usual.  The  apparatus  is  made  by 
J.  BruDcker  and  Co.,  of  Ilmenau. 


F.  H.  L. 


Condenser    for     Volatile     or 
ZeiL,    1902,    xxvi.,    No.   55.)— This 


Noxious     Liquids, 
is    an   apparatus    of 


H.  Goeckel.  (Chetn. 
the  Liebig  pattern,  in 
which  the  inner  tube  is 
forked  at  the  outlet  end,  one 
branch  passing  through  a 
cork  to  the  receiving  flask, 
and  the  other  returning 
backwards  to  the  opposite 
extremity,  where  it  is  bent 
and  passed  through  the 
outer  wall.  By  this  arrange- 
ment the  condensing  surface 
for  a  given  length  of  water- 
jacket  is  doubled  ;  while  the 
d  may  either  be  connected  to  a  second  condenser  when  extremely  volatile 
liquids  are  being  distilled,  or  it  may  be  coupled  to  a  pump  for  distillations  under 
diminished  pressure.  If  the  vapours  are  unpleasant  or  poisonous,  the  rubber  tube 
fastened  to  d  can  be  led  into  the  draught  cupboard.  The  tube  a  is  shown  as  lying 
vertically  over  e  ior  convenience  of  illustration,  but  actually  they  are  twisted  so  as  to 
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be  in  a  horizontal  plane.    The  apparatus  is  protected  as  a  "  Gebrauohsmoster,"  ud 
may  be  obtained  from  Sauer  and  Goeokel,  49,  Wilhelmstrasse,  Berlin,  W. 

F.  H.  L. 


A  Modified  Wiborgh  Flask.     H.   Ghieokel  and  J.  Wolf- 

mann.  {Stahl  taid  Eisen,  1902,  No.  12.) — As  shown  by  the 
illustration,  the  Erlenmeyer  flask  in  this  apparatus  is  expandad 
afc  its  neck  so  as  to  form  a  funnel,  while  at  the  spot  indicated 
by  the  arrow  it  is  provided  with  a  vertical  channel.  The  lower 
extremity  of  the  upper  vessel  is  also  provided  either  with  a 
similar  and  opposite  channel,  or  with  a  hole  in  its  nook,  throo^ 
which  liquid  can  be  introduced  into  the  flask.  This  device  hu 
the  advantage  of  doing  away  with  any  glass  stop-cock,  and  of 
making  the  apparatus  less  liable  to  injury.  The  joint  may  be 
made  perfectly  tight  by  pouring  water  into  the  funnel.  The 
apparatus  may  be  obtained  from  Sauer  and  Goeokei,  Berliii. 

F.  H.  L. 


INSTITUTE  OF  CHEMISTRY. 

EXAMINATION'S  of  the  Institute  will  be  held  in  London  during  January,  19(^ 
The  Intermediate  Examination  will  commence  on  January  6.  Examinations  on  all 
branches  of  the  Final,  excepting  Biological  Chemistry,  will  commence  either  on 
January  6  or  January  13.  Applications  for  admission  to  the  examinations  must  be 
forwarded  to  the  Registrar  not  later  than  Tuesday,  December  2,  1902. 


NOTICE    TO    SUBSCRIBERS. 

Council  of  the  Society  have  made  freeta  arrangeineiite  with  regard  to  the  future  publication 
F  dbC  9ttnIV<3t*  and  ai  these  vlll  not  come  into  operation  until  January  1,  1903,  they  will  be 
Kl  to  subscribers  if  they  will,  until  the  end  of  this  year,  forward  ■ubscriptions  to  the  Hon. 
urer  of  the  Society, 

E.  Vtf.  VOEUOKCR,  22.  Taedor-  S-tt-eet.  L.or«ct^t<y  K.O. 
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PROCEEDINGS  OF  THE  SOCIETY    OF   PUBLIC   ANALYSTS. 

The  monthly  meeting  of  the  Society  was  held  on  Wednesday  evening,  November  5, 
in  the  Chemical  Society's  Rooms,  Burlington  House,  The  President,  Dr.  J.  Augustus 
Voelcker,  M.A.,  B.Sc,  occupied  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

A  certificate  of  proposal  for  election  to  membership  in  favour  of  Mr.  P.  Mac- 
donald  was  read  for  the  second  time ;  and  certificates  in  favour  of  Messrs.  Alexander 
Hutcheson  Bennett,  analytical  chemist,  39,  Lime  Street,  London,  E.C.  ;  James 
Charles  McWalter,  M.A.  (R.U.L),  D.P.H.  (Dublin),  analytical  chemist.  19,  North 
Earl  Street,  Dublin;  and  William  Partridge,  A.LC,  2,  Ethelbert  Road,  Wimbledon, 
assistant  to  Mr.  Wilham  Chattaway,  F.LC,  were  read  for  the  first  time. 

The  following  papers  were  read :  "  The  Reactions  of  the  Alkaloids  of  Ipecacu- 
anha," by  Alfred  II.  Allen  and  G.  E.  Scott-Smith  ;  *'  The  Analysiti  of  Preparations 
containing  Opium,*'  by  Alfred  H.  Allen  and  G.  E.  Scott-Smith ;  '*  Note  on  the 
Estimation  of  Salicylic  Acid,"  by  Sidney  Harvey;  and  a  *'  Note  on  the  Volatility 
of  Aqueous  Solutions  of  Acetic  Acid,"  by  William  Chattaway. 


CERTAIN    REACTIONS  OF  THE   ALKALOIDS  OF  IPECACUANHA. 

By  Alfbed  H.  Allen  and  G.  E.  Scott-Smith. 

(Read  at  the  Meeting^  November  5,  1902.) 

Ouu  attention  was  recently  called  to  the  fact  that  the  alkaloids  of  ipecacuanha  in 
some  of  their  colour -reactions  presented  a  considerable  similarity  to  moL-phine,  and 
we  have  made  a  number  of  experiments  with  the  view  of  ascertaiuing  to  which  of 
the  ipecacuanha  alkaloids  these  colour-reactions  were  attributable. 

The  beet  recent  work  on  the  alkaloids  of  ipecacuanha  is  that  of  Dr.  B.  II.  Paul 
and  A.  J.  Cownley.  They  have  recognised,  and  isolated  from  ipecacuanha  root, 
three  alkaloids  -  namely,  emetine  (C3„H^N.,0J,  cephaoline  (C^H^^NjOj,  and 
psychotrine— to  the  last  of  which  no  formula  has  hitherto  been  assigned.  It  does 
not,  however,  follow  that  these  are  the  only  alkaloids  present  in  ipecacuanha  root, 
aod  iu  the  opinion  of  a  high  authority  there  are  at  least  five  such  bodies  present. 
However,  our  experiments  have  been  practically  limited  to  the  three  alkaloids 
recognised  by  Paul  and  Cownley. 
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Of  these  alkaloids  of  ipecacuanha  emetine  is  present  in  the  largest  amount, 
a  considerable  proportion  of  cephaeline  is  also  present,  Psychotrine  occurs  in  xs 
smaller  quantity.  All  three  alkaloids  are  soluble  in  amylic  alcohol.  EmotJiM^ 
which  appears  to  be  an  amorphous  alkaloid,  yields  crystaUixable  salts,  CdphMlini 
crystallizes  well,  and  psychotrine  also  forms  highly  characteristic  cryst&Ifl  wfaas 
properly  treated.  Emetine  and  cephaeline,  when  freshly  precipitated,  differ  fnm 
psychotrine  in  being  readily  dissolved  by  ether  after  adding  excess  of  ammonia  to 
their  salts,  whereas  psychotrine  is  not  so  extracted,  but  may  be  dissolved  bjr  sulnfr* 
quentiy  agitating  the  ammoniaoal  liquid  with  chloroform.^  Dry  ether  has  littje 
solvent  action  on  dry  emetine  or  cephachne.  Emetine  and  cephaeline  are  separi(»d 
by  Paul  and  Cownley  by  adding  excess  of  caustic  soda  to  the  solution  of  their  aalbi 
and  agitating  with  ether,  which  takes  up  the  emetine  only.  In  this  behaviour 
cephaehne  closely  resembles  morphine.  1  The  cephaoUne  can  be  thrown  down  from 
the  alkaline  liquid  by  adding  chloride  of  ammonium,  when  it  separates  in  crystals, 
or  the  soda  may  be  nentralized  with  acid,  ammonia  added,  and  the  cepba^Utw 
removed  by  agitation  with  ether.  These  processes  must  be  repeated  several  timtl 
to  insure  a  perfect  separation  of  the  alkaloids.  We  extracted  the  alkaloids  from  A 
sample  of  C'arthagena  ipecacuanha  root,  kindly  sent  us  by  Mr.  W.  Chattaw&y.  hj 
moistening  the  ground  root  with  ammonia  and  percolating  with  amylic  alcohol,  thii 
process  being  recommended  by  Mr.  A.  J.  Cownley.  The  alkaloids  extracted  had  the 
following  percentage  composition  : 


Emetine  ...         ...     50*9  per  cent. 

Cephaeline       ...         ...     43*8        ,, 

Psychotrine      ...         ...       5*3        „ 

The  alkaloids  isolated  by  the  foregoing  method  were  assumed  to  be  pure,  but  we 
believe  this  was  not  strictly  the  case. 

The  alkaloids  were  isolated  by  the  same  process  from  a  sample  of  Braziliaa 
(Bio)  ipecacuanha  root,  but  the  relative  proportions  were  not  ascertained. 

Wc  have  also  isolated  the  mixed  alkaloids  from  several  samples  of  liquid  extract 
of  ipecacuanha  (british  Pharmacopceia),  and  separated  the  alkaloids  from  one  oi 
these,  without  determining  the  amount,  for  the  examination  of  their  colour-reoetiofi 

The  process  employed  for  the  extraction  of  the  mixed  alkaloids  was  to  evaponi 
the  alcohol,  dilute  the  residue  with  water,  acidulate  the  liquid  with  hydrochlori 
acid,  and  agitate  with  amylic  alcohol.  This  treatment  would  remove  any  glacoaides 
present  and  other  bodies  of  a  nonalkaloidal  nature.  The  aqueous  liquid  was  tbsa 
treated  with  sodium  bicarbonate,  and  agitated  with  amyUc  alcohol  to  dissolve 
alkaloids.  This  process  gives  a  fairly  con.stant  product,  but  in  order  to  insure 
absence  of  interfering  substances  in  some  cases  the  sample  was  diluted  with  wa 
and  treated  with  lead  acetate  to  precipitate  various  substances,  the  alkaloids  b 
subsequently  extracted  from  the  filtrate  after  removing  the  excess  of  lead. 

*  It  u  iKhKiMf  that  ]Mych(»trin«  u  a  d>  •  "  product.     K  U  known  lUal  i]i«c»etuutluk  exi 

dlffvr  uuch  ID  tilt:  pru^HjrUon  <>f  slkAloid  in-  tier. 

"t  The  f-oltibility  uf  cepbiu'Ilne  in  c&uAtic  uik;tiii.-»  ^uj^g««t>  the  {ireeeBce  in  its  iDal«calv  of  •  bjdfvs^ 
group,  whEch  !•  known  to  e^iiit  iu  tht)  iimr^jhittu  uiolvculv. 
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The  colour-tests  were  made  in  each  case  by  taking  up  the  alkaloidal  solution  in 
a  pipette  and  allowing  it  to  (all,  drop  by  drop,  on  to  the  concave  side  of  a  cover  of  a 
porcelain  crucible  placed  on  a  flask  full  of  boiling  water.  To  the  spot  of  alkaloidal 
residue  thus  obtained  a  drop  of  reagent  was  added  by  means  of  a  glass  rod,  and  the 
nuxture  cautiously  stirred.  Under  these  ciraumsttmcoB  the  alkaloids  from  extract  of 
ipecacuanha  gave,  when  treated  with  ferric  chloride,  a  blue  coloration  changing  to 
green,  as  against  a  greenish  blue  from  a  residue  of  opium  alkaloids  obtained  in  the 
same  manner.  Frohde's  reagent  gave  colours  varying  from  bluish  purple  to  violet. 
The  colour  closely  resembled  that  given  by  mixed  opium  alkaloids,  but  was  not  so  bright 
as  that  yielded  by  pure  morphine.  Starch  and  iodic  acid  gave  with  some  extracts  of 
ipecacuanha  an  immediate  blue  coloration,  but  a  negative  or  tardy  result  was 
obtained  in  other  cases.  Opium  alkaloids,  of  course,  gave  an  immediate  blue.  All 
preparations  of  opium  and  ipecacuanha  immediately  reduced  a  mixture  of  ferric 
chloride  and  potassium  ferricyanide  with  production  of  Prussian  blue. 

The  isolated  and  purihod  alkaloids  of  ipecacuanha  in  some  instances  gave 
reactions  less  striking  than  those  obtained  with  the  mixed  alkaloidal  residue^ 
Psychotnne  appears  to  be  the  constituent  o(  ipecacuanha  alkaloids  which  gives 
colour- reactions  with  ferric  chloride  and  iodic  acid,  but  wo  believe  this  to  have  been 
due,  in  part  at  least,  to  the  presence  of  another  body  which  could  be  separated  by 
acetate  of  lead.  At  any  rate,  by  treating  the  extract  of  ipecacuanha  with  lead 
acetate,  and  decomposing  the  precipitate  with  sulphuretted  hydrogen  in  the  usual 
way,  we  obtained  a  substance  which  was  removed  by  amylic  alcohol  from  acidulated 
solutions,  and  yielded  an  extract  which  immediately  reduced  iodic  acid  and  mi.'ced 
ferrio  chloride  and  ferricyanide.  On  rendering  the  acidulated  liquid  left  from  the 
amylic  alcohol  treatment  alkaline  with  sodium  bicarbonate,  and  again  shaking  with 
amylic  alcohol,  a  substance  was  obtained  which  gave  a  bluish-green  coloration  with 
ferric  chloride,  a  dirty  purple  with  Frohde's  reagent,  and  an  immediate  blue  with 
mixed  ferric  chloride  and  ferricyanide.  These  reactions  appear  to  point  to  the 
presence  of  a  body  apparently  alkaloidal  in  nature,  which  is  precipitated  by  lead 
acetate. 

An  objection  which  applies  to  many  of  the  colour  reactions  of  alkaloids  is  that 
the  colours  obtained  are  really  due  to  reduction-products  of  the  reagents  employed. 
Thus,  for  instance,  almost  any  reducing  agent  will  produce  Prussian  blue  from  a 
mixture  of  ferrio  chloride  and  potassium  ferricyanide.  If  the  substance  has  a  some- 
what strong  reducing  power,  it  will  liberate  iodine  from  iodic  acid,  and  thus  will  give 
a  blue  coloration  with  starch.  Similarly,  the  various  shades  of  green,  blue,  and 
purple,  obtained  with  Frohde's  reagent,  are  doubtless  due  to  the  formation  of  lower 
oxides  of  molybdenum,  though  the  actual  colours  are  sometimes  curiously  constant 
for  the  same  alkaloid. 

Quite  recently  there  has  been  published  in  the  Archiv.  der  Pharniacie 
(September  10.  11)02),  by  G.  Frerichs  and  N,  de  Fuentis  Tapis,  a  paper  on  "The 
Assay  of  Ipecacuanha."  These  observers  generally  confirm  the  observations  of  Paul 
and  Cowuley.  The  authors  state  that  both  emetine  and  oephauline  dissolve  in 
Frohde's  reagent  almost  without  coloration,  but  that  the  addition  of  a  trace  of 
sodium  chloride  or  hydrochloric  acid  immediately  produces  an  intense  indigo-blae 
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coloration  in  the  case  of  cephaeline,  but  not  with  emetine.  Frerichs  and  Tapis 
appear  to  have  actually  dissolved  the  alkaloids  in  excess  of  Frohde's  reagent,  which 
is  a  very  objectionable  method,  and  one  which  results  in  the  destruction  of  all 
delicacy  of  the  reaction. 

According  to  our  experience,  when  a  drop  of  Frohde's  reagent  is  applied  to  an 
alkaloidal  residue  on  porcelain,  emetine  gives,  as  above  stated,  a  dirty-green  colour, 
bat  this  is  changed  by  addition  of  a  minute  quantity  of  hydrochloric  acid  to  a  fine 
grass-green.  Cephaeline  gives  a  purple  coloration  instantly,  changed  by  the  addition 
of  hydrochloric  acid  to  a  magnificent  Prussian  blue.  Psychotrine  gives  a  doll  purple 
with  Frohde's  reagent,  changed  by  hydrochloric  acid  to  a  pale  green.  Opium 
alkaloids,  when  similarly  treated,  give  the  characteristic  purple  on  addition  of 
Frohde's  reagent,  but  this  colour  fades  on  the  addition  of  hydrochloric  acid.  The 
mixed  alkaloids  from  ipecacuanha  give  the  intense  blue  reaction  of  cephaeline 
with  great  distinctness  on  addition  of  hydrochloric  acid.  This  is  a  readily  applied 
and  highly  characteristic  colour  reaction  for  mixed  ipecacuanha  alkaloids,  and  one 
which  distinguishes  them  quite  sharply  from  opium  alkaloids. 

Of  course,  extraction  of  the  recently  precipitated  ipecacuanha  alkaloids  with 
chloroform  affords  a  method  of  separating  them  from  morphine  when  there  is 
sufficient  material  to  work  on. 

CoiiOUB-BEACTIONS    OF    THE     AlKALOIDAL     RESIDUES    FBOH    AmTLIC     AlCOHOL 

EXTBACTIOMS. 


Reagent 

!  Ipecacaanha 

Extract, 

No.  1. 

No.  2. 

Ipecacuanha  Extract, 
No.  8. 

Opium 

A  II 1.*  J_ 

Direct 

'      Direct 

Lead  Acetate 

Direct        ,  Lead  AceUte 

Alkaioiot. 

ProceBB. 

Process. 

Procees. 

Process.       !      Process. 

Ferric  chloride. 

Blue, 

Blue, 

Indefinite. 

Blue,          ,  Blue, 

Greenish- 

changing 

changing 

changing      changing 

blue. 

to  green. 

to  green. 

to  green.  ,   to  green. 

Frohde's  reagent. 

Bluish- 

Purple. 

Pink, 

Violet-blue,  i  Violet-blue, 

Purple. 

purple. 

changing 
to  blue 
and  green. 

changing      changing 
to  dirty       to  dirty 
pink.            pink. 

Frohde's  reagent  Deep 

Deep 

Deep 

Deep            Deep 

Purple 

(fading). 

and    hydro- 

blue. 

blue. 

blue. 

blue.             blue. 

chloric  acid. 

, 

Starch  and  iodic 

Immedi- 

Blue. 

Negative. 

Negative.     Pink, 

Immedi- 

acid. 

ate  blue. 

changing 
to  green. 

1  changing 
1   to  b  ue 

ate  blue. 

Ferric    chloride 

Immedi- 

Immedi- 

Immediate 

1   slowly. 
Immediate  Immediate 

Immedi- 

and potassium 

ate  blue. 

ate  blue. 

blue. 

blue.            blue. 

ate  blue. 

ferricyanide. 

CoiiOUU-HBAOTKONB   OP   THB   IfiOLATED   AlK^LLOIDS   OF   IpECACUAKHA. 


ilengent. 


Emetine. 


Cephaeline. 


Fsjcbotrine. 


Fenio  chloride. 
Frohde'a  reagent. 


Indefinite. 

Dirty  green  (B). 
Bluish  (C). 

Grass  green. 


Frohde's       reagent 

and  hydrochlorio 

acid.  I 

Starch     and     iodic  I  Negative 

acid. 
Ferric  chloride  and 

potassium     ferri- 

cyanide. 


Bluish-green  (B). 
Indefinite  (C). 
Pink,    changing    to 

green  (B). 
Reddish-purple  (C). 
I  Prussian  blue. 


Negative. 


Gradual  blue  color-    Almost     immediate 
ation.  blue  (B). 

Immediate  blue  (C). 


Pale  cherry  red  (B). 
Indefinite  (C). 
Pale  pink(B). 
Dull  purple  (C). 

Pale  pink,  changing 
to  pale  green. 

Blue. 

Immediate  blue. 


The  foregoing  tables  show  the  colour-reactions  we  have  observed  with  the 
alkaloids  of  ipecacuanha,  both  mixod  and  separated.  For  comparison,  we  give  also 
the  reactions  of  the  mixed  alkaloids  of  opium,  as  extracted  from  laudanum. 

In  some  respects  the  separated  alkaloids  from  Brazilian  (Bio)  ipecacuanha 
did  not  give  absolutely  identical  reactions  with  the  parallel  alkaloidal  preparations 
from  Columbian  (Cartagena)  ipecacuanha.  Where  such  differences  were  observed, 
the  source  of  the  alkaloidal  residue  is  indicated  by  a  B  or  C  in  parenthesis. 

A  most  valuable  means  of  detecting  ipecacuanha  alkaloids  consists  in  the  pro- 
duction of  peychotrine  in  a  crystallized  form.  Paul  and  Covraley  describe  the 
crystals  as  well-defined  transparent  prisms  of  a  pale  lemon-yellow  colour.  As 
obtained  and  observed  by  UB  under  the  microscope,  psychotrine  forms  very  minute 
crystals,  which  appear  to  belong  to  the  regular  system.  Many  of  them  appear  to  be 
octohedra,  and  closely  resemble  microscopic  crystals  of  arsenious  oxide.  Other 
crystals  present  a  remarkable  resemblance  to  granules  of  rice-starch.  Crystals  of 
psychotrine  for  microscopic  observation  are  readily  obtained  by  shaking  out  an 
amylic  alcohol  or  chloroform  solution  of  the  alkaloid  with  a  little  dilute  acetic  acid. 
The  acid  liquid  is  separated,  concentrated  if  necessary,  and  placed  in  a  watchglass, 
or,  preferably,  on  a  microscope-slide  furnished  with  a  cell.  A  watch-glass  or  small 
beaker  is  then  moistened  internally  with  ammonia,  and  inverted  over  the  alkaloidal 
acetate  solution.  After  a  time  the  vapours  of  ammonia  are  absorbed,  and  liberate 
the  alkaloid  in  characteristic  crystals,  which  are  observed  under  the  microscope. 
There  is  no  occasion  to  employ  pure  psychotrine  for  the  purpose,  the  crystals  being 
readily  obtainable  from  the  mixed  alkaloids  of  ipecacuanha. 

We  desire  to  express  our  obligation  to  Mr.  John  Evans  for  his  assistance  in 
preparing  various  specimens  of  the  alkaloids  of  ipecacuanha  iu  a  state  of  purity. 


*  Tbe  bine  oolorstion  vrith  starch  knd  iodic  acid  was  much  more  strongly  marked  \n  the 
pvyohotrine  isolated  from  Braulian  root  than  with  that  from  Columbian  root 
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THE   ANALYSIS  OF  PREPARATIONS  CONTAINING   OPIUM. 

By  Alfrkd  H.  AujSs  and  G.  E,  Scott- Smith. 

{Bead  at  Oie  Meeting,  November  5,  1902.) 

OuH  attention  baa  been  frequently  called  to  the  analysis  of  medidDea  oonti 
certain  preparations  of  opium,  especially  paregoric  and  cough  xnixtnrea  of  vmriot 
kinds.     The  analysis  of  such  complex  mixtures  is  by  no  means  simple,  and  we  do] 
not  claim  to  have  arrived  at  a  complete  method  of  examination.     Paregoric  elixir, 
or  compound  tincture  of  camphor  of  the  British  Pharmacopoeia^  is  a  typicsal  prepara- 
tion of  the  kind.     It  was  formerly  directed  to  be  prepared  from  40  grains  each  of 
opium  and  benzoic  acid,  80  grains  of  camphor,  and  30  minims  of  oil  of  anise, 
whole  being  diluted  with  proof  spirit  to  20  tloid  ouDoea.     In  the  last  edition  of 
British  Pharmacopoeia  (1898)  the  opium  is  replaced  by  an  equivalent  amount 
tincture  of   opium,  the   composition   of   the   preparation   remaining   otherwiae  un- 
changed.    The  composition  of   paregoric  of  commerce  varies  considerably.     Th^H 
spirit  being  the  most  costly  ingredient  offers  an  inducement  to  reduce  the  proper-^' 
tion  present.    This  practice  is  objectionable,  since  the  prescribed  proportion  of  oil 
of  anise  cannot  be  kept  in  solution  in  a  weak  spirit.     Sometimes  only  traces  of  oil 
of  anise  are  present,  in  which  case  the  pskregoric  remains  clear  when  diluted  with 
three  or  four  times  its  volume  of  water.     The  benzoic  acid  is  Bomelimes  deficieni 
quantity,  and  is  occasionally  wholly  absent,  even  in  the  case  of  tinctures  pure 
from  registered  pharmacists.     The  opium  is  the  most  important  remedial  constituen 
of  paregoric  elixir,  and  is  apt  to  be  deficient  in  amount  or  quality,  besides  being 
frequently  wholly  omitted.     The  last  practice  is,  of  course,  due  to  the  fact  that 
preparations  of  opium  cannot  be  legally  sold  except  by  registered  pharmacists,  and 
hence  a  preparation  destitute  of  opium  is  largely  substituted  by  general  shopkeeper* 
for  the  genuine  paregoric  or  compound  tincture  of  camphor  of  the  Pharmacopcni*. 
So-called  "paregoric  substitutes"  and  "  paregoric  without  opium'*  are  ext^nairel; 
prepared  and  sold  by  shopkeepers,  and  are  even  vended  by  oostermongers  in 
streets  of  London.     Some  of  these  preparations  are  made  simply  by  omitting 
opium  from  ordinary  paregoric.     In  one  instance  within  our  experience  the  opium 
paregoric  elixir  was  replaced  by  fayoscyamus.     Potassium  and  ammonium  bromides 
are  also  used  in  factitious  paregoric. 

If  a  measured  quantity  (2d  c.c.)  of  paregoric  be  rendered  distinctly  alkaline  with 
caustic  soda,  and  evaporated  to  about  10  c.c,  the  alcohol  and  a  portion  of  the  camph 
aud  oil  of  anise  will  be  volatlUzed,  and  the  amount  of  alcohol  can  be  deduced  wi 
Bufhcient  accuracy  from    the   specific   gravity  of   the   distillate.      On   shaking";   t 
residual  liquid  with  ether,  the  remaiuing  camphor  and  oil  of  anise  will  be  extraote 
If  the  ether  be  separated,  aud  the  aqueous  liquid  acidulated  with  hydrochloric  aci 
bens;oic  acid  will  in  some  eases  be  precipitated  :  but  whethet-  it  separates  or  remains 
in  solution  it  can  be  dissolved  oat  by  agitatiiig  the  acidified  liquid  with  ether.     On 
allowing  the  separated  ethereal  solution  to  evaporate  spontaneously  in   a  fion 
beaker,  the  ben/.oic  acid  is  obtained  in  a  state  fit  to  weigh ;  but  a  better  and 
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rapid  plan  is  to  repeatedly  agitate  the  ethereal  Liquid  with  water  until  the  washings 
no  longer  redden  litmus,  add  a  little  more  water  and  a  few  drops  of  phenolphthalein 
solution,  and  titrate  the  liquid  with  ^^j  caustic  alkali  (preferably  baryta-water), 
which  should  be  added  until  the  aqueous  layer  acquires  a  pink  colour,  not  destroyed 
by  agitation  with  the  ether.  Each  1  c.c.  of  ^^^  alkali  required  represenfcB  0-0001 
gramme  of  benzoic  acid.  If  25  c.c.  of  the  tincture  has  been  employed,  the  number 
of  milligrammes  of  benzoic  acid  found,  multiplied  by  035, gives  the  grains  of  benzoic 
acid  per  pint  of  the  tincture.  The  meconio  acid  extracted,  together  with  the  benzoic 
acid,  is  too  small  in  quantity  to  alleot  the  result,  but  its  presence  may  be  detected 
and  the  amount  roughly  determined  by  separating  the  ethereal  layer  after  the  titra- 
tion is  complete,  and  destroying  the  pink  colour  of  the  aqueous  hquid  by  a  drop  of 
dilute  hydruchlorio  acid.  On  now  adding  a  drop  of  ferric  chloride  solution  the  deep 
purplish-red  coloration  characteristic  of  meconic  acid  will  be  produced.  Meconic  acid 
is,  however,  extracted  with  difhculty  and  imperfectly  by  agitating  its  acidulated 
aqueous  solution  with  ether.     Amylic  alcohol  is  a  far  better  solvent.  ^ 

The  detection  of  meconic  acid  in  the  above  manner  of  course  proves  the 
presence  of  opium  in  the  tincture.  When  this  information  alone  is  sought  the 
paregoric  may  be  diluted  in  a  test-tube  with  proof-spirit  till  it  is  of  a  light  yellow 
colour,  and  a  drop  or  two  of  solution  of  ferric  chloride  then  added.  If  opium  be 
present,  a  more  or  less  deep  I'ed  coloration  will  be  produced,  owing  to  the  formation 
of  iron  meconato.  By  comparing  the  depth  of  red  colour  with  that  given  by  a 
standard  tincture  a  rough  indication  of  the  proportion  of  opium  present  can  be 
obtained  ;  but  the  amount  of  meconic  acid  in  opium  is  too  variable  to  Eillow  of  much 
stress  being  placed  on  the  result  obtained.  It  sometimes  happens  that  paregoric  is 
coloured  with  cochineal  or  contains  a  variety  of  tannin,  in  which  case  the  coloration 
with  ferric  chloride  becomes  obscured.  On  cautiously  adding  hydrochloric  acid, 
drop  by  drop,  the  colour  produced  by  iron  tannate  ib  destroyed,  while  that  due  to 
the  meconate  persists  tiU  considerably  more  acid  has  been  added. 

The  proportion  of  opium  in  paregoric  is  too  small  to  allow  of  the  ordinary 
method  of  determining  morphine  being  conveniently  used;  but  fair  results,  suil]- 
ciently  accurate  for  most  purposes,  may  be  obtained  by  volumetric  or  colorimetrio 
application  of  the  reaction  with  iodic  acid. 

In  addition  to  parcgorio  and  its  constituents,  cough  mixtures  often  ooutain 
other  ingredients,  among  which  may  be  mentioned  oil  of  peppermint,  squills,  senega, 
horehound,  and  preparations  of  ipecacuanha.  Oil  of  peppermint  is  readily  recognised 
by  the  taste  and  odour.  Squills  are  not  readily  recognised,  the  most  hopeful  plan 
being  based  upon  the  isolation  Eind  recognition  of  quillain.  Senega  is  remarkable 
for  the  magnificent  purple  colour  which  it  yields  with  strong  sulphuric  acid.  The 
principle  which  gives  the  coloration  is  not  extracted  by  amylic  alcohol  from  either 
acid  or  alkaline  solutions. 

We  are  indebted  to  Mr.  A.  R.  Tankard  for  valuable  experiments  on  these  and 
other  poinia. 

Ipecacuanha  may  be  said  to  be  almost  a  normal  constituent  of  cough  mixtures, 
and  is  of  interest  on  account  of  the  close  resemblance  of  some  of  the  colour- reactions 
of  its  alkaloids  to  those  yielded  by  opium  alkaloids. 
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A  remarkable  case  ia  this  connection  came  within  our  experience  a  few  month! 
ainoe.     A  cough  mixture  was  sold  which  was  expected  to  contain  opium  both  at 
laudanum  and  as  paregoric.     The  analyst  to  whom  it  was  submitted  reported  it  to 
contain  morphine  in  a  proportion  of  0'li2  per  cent.,  or  more  than  ^  grain  per  omii 
A  small  portion  of  the  same  sample  came  into  our  bands,  and  we  commenced  U 
examination  in  the  fuU  expectation  of  contirmtng  this  result.     Hence  we  eubmittt 
the  mixture  to  a  process  adapted  for  the  separation  of  morphine.     For  this  purpo* 
the  sample  was  diluted  with  water,  acidulated  with  hydrochloric  acid,  and  the  aoij 
liquid  treated  with  ether  to  remove  the  essential  oils  and  any  gluooaides  preaenl 
The  acid  liquid  separated  from  the  ether  was  then  shaken  with  amylic  alcohol, 
that  again  separated  in  its  turn.     It  was  next  neutralized  with  sodium  bioarbonal 
and  shaken  with  hot  amylic  alcohol   to   insure  the  extraction  of  any  morphi] 
present.     The  solution  thus  obtained  was  washed  with  water,  and  small  portioi 
evaporated  for   the  application  of   colour-tests.     The   alkaloidal   residue   from    t1 
amylic  alcohol  gave  only  a  doubtful  reaction  with  ferric  chloride,*  but  a  very  wel 
developed  morphine  reaction  with  Frohde's  reagent  (sulphomolybdic  acid),  and 
immediate  reduction  with  iodic  acid  and  a  mixture  of  ferric  chloride  and  ferricvani< 
of  potassium.      On   the   other   hand,  we  could  obtain    no  microscopic  crystals  of 
morphine,  as  may  easily  be  obtained  from  such  preparations  containing  morphine, 
by  shaking  out  the  amylic  alcohol  solution  with  a  Uttle  dilute  acetic  acid,  placing 
a  few  drops  of  the  acetate  solution  in  a  watch-glass,  or  on  a  celled  mioroscope-slidi 
and  covering  it  with  a  watch-glass  moistened  with  strong  ammonia,  so  that  the  vapoi 
may  act  on  the  liquid  in  the  lower  glass.     After  allowing  it  to  stand  for  half  an  hou 
the  liquid  is  examined  under  the  microscope,  when  the  elongated  prisms  characterist 
of  morphine  are  readily  detected.     In  this  case,  however,  we  failed  wholly  to  obi 
the  long  prismatic  crystals  characteristic  of  morphine,  but  obtained  crystals  of 
entirely  different  kind,  some  of  which  were  octahedra,  closely  resembling  arsenioi 
oxide,  wtiilst  others  suggested  the  appearance  of  rice-staroh. 

At  this  stage  our  attention  was  called  to  the  fact  that,  at  an  examizmtion  lo 
analytical  ohemiBtry  held  last  Jannary,  the  candidates  were  required  to  analyse 
liquid  extract  of  ipecacuanha.  Of  the  six  who  examined  the  extract  several  re] 
it  to  contain  morphine.  We  have  personally  questioned  three  of  these  genth 
and  tind  that  they  estimated  the  alkaloid  by  extracting  it  from  an  alkaline  solatia 
with  amylic  alcohol,  and  reported  the  presence  of  morphine  as  the  result  of  sevei 
more  or  less  satisfactory  colour  reactions.  One  of  the  candidates  has  stated 
evidence  the  facts  relating  to  this  examination.  Of  course,  by  suitable  means 
ipecacuanha  alkaloids  could  have  been  differentiated  and  separated  from  at 
morphine  present,  but  the  point  is  that,  when  a  process  suitable  for  iaolatioi]  and 
determination  of  morphine  was  used,  an  alkaloidal  residue  was  obtained  whidi 
simolated  morphine  so  as  to  be  mistaken  for  that  alkaloid.  We  consequeoUy 
prepared  the  mixed  alkaloids  from  several  samples  of  the  liquid  extract  of  ipocaouanhA 
by  the  same  method  which  we  had  employed  for  examining  the  eongh  mixture  is 
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question.  We  found  the  alkaloidal  residae  to  give  a  well-marked  greenish-blae 
coloration  with  neutral  ferric  chloride ;  a  crimson  changing  to  purple  and  bluo  i 
colour  with  Frohde's  reagent;  an  immediate  blue  coloration  with  iodic  acid  and 
Btaroh  (with  certain  samples,  but  not  with  all) ;  and  an  immediate  formation  of 
Prussian  blue  from  a  mixture  of  ferric  chloride  and  potasRinm  ferricyanide.  The 
niicroBcopic  crystals  obtained  \vere.  however,  exactly  similar  to  those  which  had  been 
prepared  from  the  cough  mixture,  and  in  no  way  resembled  morphine.  The  crystalline 
appearance  was  so  characteristic  that  wg  bad  no  hesitation  in  reporting  that  the 
cotigh  mixture  contained  ipecacuanha,  and,  in  view  of  the  colour  reactions  which 
extract  of  ipecacuanha  of  nndoubtod  purity  had  given,  we  could  6nd  no  evidence  of 
the  presence  of  morphine.  We  had  searched  for  meconic  acid,  with  wholly  negative 
results,  by  the  method  which  we  had  found  serviceable  in  other  cases— namely, 
extraction  of  the  acidi&ed  liquid  with  amylic  alcohol,  evaporation  of  the  solution, 
and  testing  the  residue  with  ferric  chloride. 

After  reporting  the  presence  of  ipecacuanha,  the  person  who  compounded  the 
cough  mixture  informed  us  that  he  had  actually  introduced  ipecacuanha  wine  iutoi 
the  cough  mixture  in  question,  but  had  not  made  any  addition  of  a  preparation  of 
opium.     It  appeared  evident,  therefore,  that  the  analyst  who  originally  examined 
the  mixture  had  mistaken  the  ipecacuanha  alkaloids  present  for  morphine. 

The  case  affords  an  interesting  example  of  the  danger  of  relying  on  colour- 
indications  for  alkaloids  without  a  definite  assurance  that  no  interfering  body  is 
present.  The  remarkable  manner  in  which  the  alkaloids  of  ipecacuanha  similate 
those  of  opium  in  some  of  their  reactions  is  not  generally  known,  and  we  have  felt 
it  to  be  of  such  practical  importance  as  to  warrant  ns  in  bringing  the  matter  before 
the  Society  in  the  detailed  manner  we  have  done. 

DlBCUBSION.  1 

Mr.  William  Cuattaway  stated  that  Mr.  Allen  had  afforded  him  the  oppor- 
tunity of  examining  a  portion  of  the  original  cough  mixture,  the  composition  of 
which  had  been  such  a  vexed  question,  and  he  was  able  to  conlirm  the  authors' 
statements  in  every  respect.  The  cough  mixture  gave  several  of  the  colour- reactions 
of  morphine,  but  Frohde's  reagent^  followed  by  hydrochloric  acid,  gave  the  magnifi- 
cent  Prussian  blue  coloration  which  had  recently  been  found  so  characteristic  of 
cephai'line.  He  also  confirmed  the  authors'  statements  with  respect  to  the  char- 
acteristic crystals  from  ipecacuanha  which  they  attributed  to  psychotrine.  There 
was  no  difliculty  in  obtaining  from  the  sample  of  cough  mixture  in  question 
numerous  microscopic  crystals  of  this  kind,  and  they  were  quite  distinct  in 
character  from  crystals  of  morphine  obtained  in  an  analogous  manner. 

Mr.  Allen  said  that  he  was  glad  to  know  that  his  experience  in  this  matter 
was  so  fully  confirmed  by  that  of  Mr.  Chattaway.  There  was  no  reflection  on 
anyone  who  had  made  a  mistake  in  the  past  when  these  reactions  were  not 
recognised,  but  care  in  the  future  was  obviously  necessary  lest  a  preparation  con- 
taining ipt'-caouanha  might  be  mistaken  for  one  containing  the  alkaloids  of  opium. 
especially  as  these  colour-tests  were  much  less  du5nite  and  striking  with  the  mixed 
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alkaloids  of  opium  than  with  pure  morphine.  The  reroftrkable  reaction  for  cepb^^H 
with  Frbhde's  reagent  and  hydrochloric  acid  was  of  great  asaistaace,  but  it^nP 
conceivable  that  the  reaction  with  Frohde's  reagent  might  be  complicated  by  the 
presence  of  other  substances,  and  be  thought  that  the  most  definite  and  chi 
octeristic  evidence  of  the  presence  of  ipecacuanha  was  really  that  afi'orded 
production  of  crystals  of  psyohotrine. 

Mr.  MooH  mentioned  that  with  regard  to  tinct.  camph.  co.  a  standard  had' 
recently  issued  by  the  Irish   Local   Goverument  Board.      That  standard   did 
render  it  neoessary  to  go  very  deeply  into  the  question,  but  simply  laid  down 
specific  gravity,  the  alcoholic  strength  (57  per  cent,  by  volume),  and  the  total  solids" 
which  were  put  at  033  per  cent.     He  was  inclined  to  think,  however,  that  that 
percentage  of  total  solids  was  somewhat  too  high,  and  would  like  to  bear  Mr.  Alleti^ 
opinion  on  this  point. 

Mr.  Allen  said  that  he  was  afraid  he  could  not,  without  reference,  give  ai 
figure  for  the  total  solids  in  paregoric.  It  was  to  be  borne  in  mind,  however, 
at  present  this  preparation  was  directed  to  be  made,  not  with  opium,  of  which 
qucuitity  used  to  be  40  grains  per  pint,  but  with  an  equivalent  quantity  of  iinotu] 
of  opium.  The  solids  of  the  paregoric  would  therefore  consist  of  the  soluble  mati 
of  the  opium  from  which  the  tincture  was  prepared,  assuming  all  the  other  coi 
stituuDts  of  the  paregoric  to  be  volatile ;  so  that  from  a  knowledge  of  the  avei 
amount  of  solid  matter  contained  in  the  laudanum — which,  however,  was  liable  to 
some  variation— it  might  be  ascertained  by  calculation  whether  the  standard  wi 
correct. 

Mr.  Mock  said  chat  the  quantity  of  tincture  of  opium  directed  to  be  taken  wi 
GO'9  cc.  per  litre,  and,  assuming  the  average  solids  of  the  tincture  to  be  4  per  oeni 
or  a  minimum  of  3  per  cdni.»  the  total  solids  of  the  paregoric  might  fall  as  low  as 
018  per  cent.,  assuming  the  benzoic  acid  and  oil  of  anise  to  be  entirely  volatile; 
and,  as  a  matter  of  fact,  he  had  figures  of  his  own  showing  as  little  as  0-2  per  cei 
is  a  number  of  samples  which  he  believed  to  be  quite  genuine.  He  mentioned  this 
because  the  standard  referred  to  was  intended  to  form  the  basis  of  prosecutions ;  and 
if  that  were  insisted  upon,  any  sample  falling  below  0-33  per  cent,  in  total  soUds 
would  be  prosecuted  on.  He  thought,  however,  that  it  was  not  quite  correct  to  place 
the  standard  so  high. 

Mr.  B.  A.  Chipps  eaid  that  he  could  quite  confirm  Mr.  Moor's  remark  that 
paregoric  might  be  perfectly  genuine,  and  yet  contain  not  more  than  0'2  per  cent,  of 
total  solids.  In  the  examination  of  cough  mixture,  it  seemed  to  him  that  ipecacoanha 
was  almost  the  first  thing  to  be  expected  ;  and  with  the  knowledge  that  the  alkaloids 
of  ipecacuanha  were  soluble  in  amylic  alcohol,  a  reasonable  course  would  seem  to  be 
to  extract  first  in  the  alkaline  condition  with  ether,  which  would  remove, 
eepbaeline  and  emetine  and  leave  the  morphine. 

Mr.  Allen  said  that  psychotrine  would  also  remain  undissolved  after 
a  process  as  that  suggested  by  Mr.  Grippe,  and  psychotrine  was  the  alkaloid 
gave  the  characteristic  crystals  he  had  described.  Chloroform  would  be  preferable^ 
but  he  would  be  very  shy  of  treating  a  small  quantity  of  such  a  preparaiioQ  Ai 
a  cough  mixture  with  ether  or  chloroform  for  the  purpose  of  removing  one  cIm*^ 
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alkaloids  and  leaving  the  other.     As  a  matter  of  fact,  however,  his  purpose  had  been 
rather  to  describe  the  way  in  which  the  matter  had  actually  heen  dealt  with  in  the 

H  past  than  to  suggest  what  might  be  the  best  way  of  dealing  with  it. 

I  Mr.  Cuiri's  said  that,  as  far  as  his  experience  went,  there  was  no  practical 


NOTE   ON    HONEY. 

By  Henby  Leffmann. 

Some  time  ago  I  was  consulted  by  a  maQufacburer  of  table  accessories  in  regard  to  a 


I 


sample  of  honey  which  had  been  reported  by  one  of  the  State  chemists  as  adulterated. 
The  manufacturer  did  not  have  any  portion  of  the  sample  which  had  been  analysed, 
but  brought  me  some  samples  which  he  believed  to  be  from  the  same  lot,  and  said 
that  the  material  was  from  California,  and  was  packed  as  received,  being  believed  to 
be  pure.  Inquiry  elicited  the  fact  that  the  sample  purchased  by  the  State's  agent 
had  been  found  to  give  the  following  polarimetric  results  on  the  ordinary  sugar-scale  : 

Before  hydrolysis      ...  9  0 

After  hydrolysis         30 

The  sample  submitted  to  me  gave  results  of  the  same  import,  although  not 
exactly  the  same  tigures,  namely  : 


Before  hydrolysis 

After  hydrolysis 


13-5 
9-6 


y^. 

B  remains  strongly  dextrorotatory  after  hydrolysis,  the  addition  of  commercial  glucose 
IB  assumed. 

It   is,   however,   established   that   pure   honey  may  be   dextrorotatory.      The 

following  figures  are  reported  on  good  authority  as  given  by  samples  of  undoubted 
purity: 

Before  hydrolysis         8*2         72         7*3 

After  hydrolysis           2*8        3-3        26 


» 


Polarimebric  data  are  so  technical  that  it  is  desirable  to  have  some  chemical 
tests  for  the  presence  of  glucose  as  such.  Most  of  the  data  that  are  herewith  pre- 
sented are  principally  of  value  as  embodying  the  application  of  German  methods  to 
American  samples,  and,  an  will  be  seen,  confirming  the  claims  of  the  German  chemists. 

Commercial  glucose  is  by  no  means  the  simple  substance  that  it  was  supposed 
to  be  whou  first  manufactured.  It  contains,  in  addition  to  dextrose,  considerable 
dextrin  and  maltose,  some  nitrogenous  matter^  and  a  notable  amount  of  unfermentable 
optically  active  carbohydrates  of  uncertain  nature,  among  which  is  one  called 
galUsin.  As  strong  alcohol  precipitates  dextrin  from  glucose,  the  suggestion  to  test 
with  this  would  naturally  occur;  but  although  honey  is  largely   invert-sugar,   it 
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frequently  containa  considerable  amounts  of  dextriuous  matter  that  preoipitatee  wil 
strong  ethyl-alcohol.     Becbuiann  suggested  the  use  of  methyl  alcohol,  and  tests 
have  recently  made  have  shown  the  value  of  this  method.     The   refined   meth' 
alcohol,   termed  "Columbian  spirit,"  is  preferable.     Two   methods   are   employ* 
The  simplest  consists  in  mixing  the  honey  with  an  equal  weight  of  water  and  th< 
adding  a  large  volume  of  the  alcohol.     The  quantities  used  have  been  8  grammes 
honey,  8  c.c.  of  water,  and  100  c.c.  of  alcohol.     The  characteristic  of  glucose  is 
give  a  sticky  precipitate  which  may  become  somewhat  granular,  and  which  adhei 
to  the  wall  of  the  vessel.     Pure  honey  gives  a  light  flocculent  precipitate,  which 
not  adhere  to  the  glass. 

For  the  second  test  a  solution  of  30  grammes  of  the  honey  In  100  c.c.  of  wal 
is  prepared.     Five  c.c.  of  this  solution  are  mixed  with  3  c.c.  of  a  2  per  cent,  flolution 
of  barium  hydroxide  and  17  c.c.  of  methyl  alcohol,  and  the  mixture  shaken  with  as 
little  contact  witii  air  as  possible.     Pure  honey  gives  but  little  precipitate,  but  in.^ 
presence  of  glucose  or  glucose  syrup  a  considerable  precipitate  is  formed. 

These  tests  applied  to  the  suspected  honey  and  to  samples  believed  to  be  jmi 
and  also  to  mixtures  of  such  samples  with  commercial  glucose,  gave  very  charactei 
istic  results.  The  barium  method  is  unsatisfactory  on  account  of  the  action  of  the 
air,  which  cannot  be  easily  avoided.  An  attempt  to  substitute  a  solution  of  barium 
carbonate  in  water  containing  carbonic  acid  did  not  succeed.  Apparently  the  direct 
action  of  the  hydroxide  upon  the  carbohydrates  is  needed.  ^| 

It  seemed  probable  that  useful  information  might  be  obtained  by  comparing  th^^ 
condition  of  solutions  before  and  after  fermentation,  including  the  polarimetric  data, 
especially  as  applied  in  the  examination  of  wine.    The  following  experiments  were 
made :  Three  solutions  were  prepared  by  dissolving  25  grammes  of  material  in  watt 
made  up  to  2*50  c.c.     The  polarimetric  reading  of  each  was  taken,  and  the  solutioi 
were  then   fermented  at  room  temperature  (over  20*^  C.)  for  six  days,  and  agaii 
examined.     A  few  drops  of  a  solution  of  disodium  hydrogen  phosphate  and  ammoniant' 
carbonate  had  been  added  to  each.    The  fermentation  was  quite  active  for  several 
days.     The  results  were  as  follows  : 


th  as 
^^^^ 

pniH 
icteffl 


1 


PoLuimeCric  R«adinf. 

Fermented  Solution. 

Pure  honey    ... 

Commercial  glucose 

One-half  honey,  one-half  glucose 

Before                     After 
FenneutAtton .     Fermenuiioo. 

-  6*0                  3-0 

.     630                43-7 

...     28-6                22-5 

Specific 
Gmvity. 
1.003 
1,014 
1,009 

perOem 

1-6 
43 

2-8 

The  above  data  are  too  few  to  form  a  basis  for  argument,  but  they  tend  to  show 
that  the  fermentation  method  may  aid  in  elucidating  the  nature  of  sample  under 
dispute. 

Home  experiments  were  made  with  a  view  of  determining  the  polarimetric 
character  of  solutions  of  samples  in  methyl  alcohol.  Crude  methyl  alcohol  was  used. 
In  each  case  H  grammes  of  the  aamplo  were  treated  with  100  cc.  of  methyl  alcohol, 
well  mixed,  and  allowed  to  stand  for  more  than  a  day.    The  clear  liquid  was  tbfMi 


decanted  and  the  reading  taken. 
ture.     The  results  were  ; 

Sample. 

Pare  honey 

Saspected  honey 

Pore  honey  (glacoee  equal  parts) . 

Glucose  


analyst: 


Ail  samples  were  examined  at  the  same  tempera- 


Precipitabe 
witii  ^tetbyl  Alcohol. 

Slight,  tlocculent 
Marked,  granular 
Marked,  very  sticky 
Marked,  stioky 


Folarimetnc 

Reading. 

1-0 

22-0 
310 
10'5 
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FOODS  AND   DRUGS  ANALYSIS 


The  Goteotion  of  Added  Water  in  Milk  by  Means  of  the  Nitrate  ToBt. 
M.  Siegfeld.  {Molherei-ZUj,  UiUUshcim^  1902.  xvi.,  161,  162;  through  Zeit.  fiir 
OnUrsurh.  dcT  Nahr,  und  Genussmittel,  1902,  v.,  [18],  867.)— The  author  has  com- 
pared the  various  roactions  for  detecting  the  presence  of  nitrates  in  milk,  and  Qnds 
that  the  formaldehyde  teat  is  as  sensitive  as  the  dipheuylamine  reaction.  The 
former  test  should  be  made  by  aliowing  the  milk,  to  which  a  drop  of  formaldehyde 
has  been  added,  to  run  on  to  the  surface  of  pure  siilphuric  acid.  If  nitrates  be 
present  a  violet  ring  is  formed  at  the  junction  of  the  two  liquids.  It  is  not  advisable 
to  mix  the  acid  and  milk,  as  mUk  containiuf^  no  nitrates  gives  a  reddish -violet 
coloration,  which  may  he  mistaken  for  the  nitrate  reaction. 

(Note  by  Abstkactor. — Should  the  sulphuric  acid  contain  a  trace  of  iron,  a  blue 
ring  is  always  obtained  with  milk  ooutaining  formaldehyde,  whether  nitrates  be 
present  or  absent.)  W.  P.  S. 


Kethod  for  the  Estimation  of  Metallic  Imparities  in  Condensed  Milk. 
/.  W.  Abbott.  {BulL  Massachtuetts  Healtfi  Depi.,  1900,  37;  through  Zeit,  far 
Unterstich.  der  Nahr,  und  Gemtssmiitel,  1902,  v.  [IS],  866.) — The  condensed  milk  is 
mixed  in  a  china  basin  with  a  third  of  its  weight  of  sulphuric  acid,  and  subjected  to 
an  electric  curreut  of  1  to  4  amperes.  After  fifteen  minutes'  treatment  the  whole 
mass  becomes  thorougly  charred.  The  incineration  is  then  readily  completed  over  a 
free  flame,  and  the  ash  may  be  employed  for  the  estimation  (electrol^'tioal)  of  the 
metallic  impurities  which  may  be  present.  W.  P.  S. 


Determination  of  the  Casein  precipitated  by  Rennet.  L.  Lindet.  (.-Inn. 
de  Chim,  anai.,  1902,  vii.,  361-363.)— According  to  the  author's  experience,  the 
methods  of  determining  casein  in  milk  are  not  reliable,  for  the  precipitation  is 
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invariably  incompldte ;  and  there  is  therefore  no  exact  method  of  determining  the 
value  of  milk  for  the  purpose  of  cheese  inauufacture.  The  quantity  of  casein  pre- 
cipitated by  rennet  under  definite  conditions  can,  however,  be  rapidly  calculated 
from  the  depression  in  the  specific  j^vity  of  the  separated  milk  after  the  addition 
of  the  enzyme.  From  the  average  results  of  hie  experiments  the  author  finds  that 
on  the  average  the  precipitation  of  each  3-5  grammes  of  casein  per  litre  lowers  thel 
specific  gravity  of  the  whey  by  1  degree.  Hence  the  difference  between  the  specifie 
gravity  of  the  separated  milk  and  of  the  whey  multiplied  by  3o  gives  the  amoont  of 
casein  per  litre  precipitated  by  the  rennet. 

Instead  of  separating  the  fat  from  the  milk  the  specific  gravity  of  the  fat-free 
milk  can  be  calculated  by  means  of  the  formula — 

100  D  =  a  X  940  +  (100  -  a)D', 
100  D -ax  940 


orD' 


100-a 


where  D  represents  the  specific  gravity  of  the  whole  milk  expressed  in  gramxDMi 
D'  that  of  the  separated  milki  040  that  of  the  butter-fat  in  the  milk,  and  a  the  per* 
centage  of  butter-fat.  C.  A.  11. 


Separation  and  Estimation  of  Cholesterol  in  Butter  Fat.    A.  Kirstan.    {2eiU^ 
fiif  Vniersuch.  der  Nahr.  iind  OenusarnUtel,  1903,  v.  [18],  849-856.) — Ten  grammee 
the  melted  fat  are  heated  on  a  boiling-water  bath  under  a  refiux  condenser  for  fift 
minutes  with  20  cc.  of  alcoholic  potash,  made  as  follows  :  2  volumes  of  concentrated] 
potassium  hydroxide   solution— 1,000  grammes  per  litre — 1  volume  of  water,  am 
7  volumes  of  absolute  alcohol.     Forty  c.c.  of  water  are  then  added,  and.  after  cooling, 
50  c.c.  of  ether.     The  contents  of  the  fiask  in  which  the  saponification  has  taken  place 
are  transferred  to  a  separating  funnel,  and  the  fiask  is  rinsed  out  with  50  c.c.  of  ethnr  ■ 
several  times.     The  funnel  is  then  shaken  vigorously  for  one  minute,  and  allowed  toS 
stand,  the  contents  quickly  separate.     The  ethereal  layer  is  removed,  and  the  soap 
solution  shaken  out  five  times  with  ether,  using  50  c.c.  of  the  latter  each  time. 
Should  an  emulsion  form,  a  little  alcohol  may  be  added.     The  ether  is  distilled  off 
from  the  combined  extracts,  and  the  alcohol  remaining  in  the  residue  is  removed  hj 
evaporation  on  the  water-bath.     The  residue  is  then  again  heated  with  10  c.o. 
alcoholic  potash,  to  saponify  traces  of  fat  which   it   still  contains,  diluted  wi 
30  cc  of  water,  and  shaken  out  with  100  c.c.  of  ether.     After  drawing  off  the 
solution,  the  ethereal  layer  is  washed  three  times  with  10  c.c.  of  5  per  cent,  potasaitufl 
hydroxide  solution  and  twice  with  10  c.c.  of  water.     These  washings  are  not  added 
to  the  soap  solution.    The  ether  is  filtered  into  a  weighed  fiask.     After  once  more 
shaking  the  soap  solution  with  100  c.c.  of  ether,  this  second  ethereal  portion  is  also 
filtered  into  the  weighed  fiask,  and  the  filter  washed  with  a  little  ether.     The  ethe 
is  then  distilled  off,  and  the  residue  of  cholesterol  is  dried  and  weighed.     The  avera^ 
amount  of  cholesterol  found  by  the  author  in  butter  fat  was  about  0*46  per  cent.    A 
the  comtnoncomeot  of  lactation  the  quantity  was  0-37  per  cent.,  increasing  at  the 
of  the  lactation  period  to  0-50  per  cent.  W<  P« 


Detection  of  "  Vinegar  EBsenoe "  in  Fermentation  Vinegar.  F.  Botben- 
baob.  (DeuUche  Essiifindustnc,  1903,  vi.,  49,  50  and  59-64  ;  through  *Zrit.  filr 
Unier&uch.  der  Nahr.  urul  Gcnussimttel,  1902,  v.,  ;i7|,  H17-819.)— The  following 
methods  are  given : 

1.  Fifty  O.C.  of  the  vinegar  are  shaken  in  a  Boparating-fiinnel  with  20  to  30  c.c. 
of  pure,  alcohol-free  chloroform.  An  emulsion  is  avoided  by  adding  water  and  well 
oooliog  the  mixture.  The  chloroform  layer  is  filtered  through  a  dry  filter  and  again 
cooled,  when  a  turbidity  forms.  On  adding  '2  to  H  c.c.  of  a  mixture  of  10  parts  of 
concentrated  sulphuric  acid  and  11  parts  of  fuming  nitric  acid,  a  dark-red  zone 
appears  between  the  two  liquids  should  fermentation  nnegar  be  present.  By  carefully 
shaking  the  mixture  the  whole  chloroform  layer  becomes  red-coloured,  the  acid 
layer  remaining  colourless.  The  red  colour  is  very  stabla  Vinegar  essence  gives 
DO  coloured  zone. 

2.  One  C.C.  of  the  sample,  0*1  c.c.  of  {^^  iodine  solution,  and  0*2  c.c.  of  con- 
eentrated  sulphuric  acid  are  mixed  in  a  test-tube  and  cooled.  Concentrated  vinegar 
essence  gives  a  clear,  dark-red  coloration,  and  water  containing  1  per  cent,  of  essence 
a  clear  yellow  colour.  Pure  fermentation  vinegar  yields  a  dark-red  coloration  ; 
the  fluid  soon  becomes  turbid  and  opaque,  and  a  greenish  layer  forms  on  the  surface. 
Dilute  fermentation  vinegar  gives  a  dark-red  colour,  soon  becoming  tarbid.  Mixtures 
of  100  c.c.  of  10  per  ctnt.  fermentation  vinegar  with  20,  10,  and  5  c.c.  of  vinegar 
essence  give  clear  red  colours ;  with  less  than  2*d  c.c.  the  mixture  is  still  red,  but 
soon  becomes  turbid.  Wiien  fermentation  vinegar  is  distilled  the  distillate  yields  a 
clear,  bright-yellow  colour,  whilst  the  residue  gives  a  turbid  red  coloration.  Vinegar 
essence  which  has  been  allowed  to  stand  in  contact  with  vinegar  shavings  for  a  con- 
siderable time  shows,  when  tested  by  this  method,  a  dark-red  colour  which  remains 
clear. 

3.  The  vinegar  to  be  tested  is  diluted  down  to  1  per  cent.  Twenty  c.c.  of  this 
dilute  solution  are  placed  in  a  wash-bottle,  which  is  connected  to  a  second  wash-bottle 
containing  5  c.c.  of  sulphuric  acid  (1  :  3)  and  19  c.c.  of  ^^^  permanganate  solution. 
A.  strong  regular  current  of  air,  which  has  first  been  passed  through  an  alkaline 
solution  of  permanganate,  is  drawn  through  the  vinegar  and  permanganate  solutions 
for  two  minutes.  The  wash-bottle  containing  the  latter  is  then  detached  and  placed 
for  five  minutes  on  a  boiling-water  bath.  Ten  c.c.  of  y^g  oxalic  acid  solution  are 
then  added,  and  the  titration  completed  with  y^o  permanganate.  A  blank  test 
should  be  made,  using  20  c.c  of  water.  Vinegar  essence  destroys  practically  no 
permanganate.  Fermentation  vinegar,  according  to  the  amount  of  alcohol,  etc.,  it 
contains,  uses  at  least  1  cc.  of  the  permanganate.  An  attempt  is  made  to  render 
this  teat  quantitative,  but  without  satisfactory  results.  W.  P.  S. 


The  Katimation  of  Caffeine.  J.  Katz.  (Zeiis.  J\  migeto,  Clieni,,  1902,  xxxix., 
1013.) — The  method  is  a  modification  of  that  of  Beitter.  Of  the  sample,  10  grammes 
are  taken  and  shaken  for  half  an  hour  with  200  grammes  of  chloroform  and  06  gramme 
of  ammonia.     After  settling,  the  chloroform  Holution  is  filtered  through  a  Sander 
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filter  in  order  to  obtain  150  grammes  of  clear  water-free  filtrate.  The  chloroform  U 
distilled  off  eotirely,  and  the  residue  is  dissolved  in  5  c.o.  of  ether,  then  20  c.o.  of 
0*5  per  cent,  hydrochloric  acid  are  added,  and  the  ether  is  boiled  away.  When  cold, 
the  aqueous  liquid  is  filtered,  the  flask  and  filter  being  washed  several  times  with 
0*5  per  cent,  hydrochloric  acid,  and  the  acid  filtrate  is  shaken  out  four  times  with 
ohloroform,  using  20  c.c.  each  time.  The  chloroform  solution  Is  filtered  if  neoess&ry. 
and  the  solvent  is  distilled  off. 

The  above  method  is  used  for  coffee-beans,  black  tea,  guarana,  and  kola-nutn. 
In  the  case  of  Paraguay  tea,  the  material  is  treated  with  chloroform  and  ammonia 
aa  already  described,  the  solution  evaporated,  and  the  residue  dissolved  in  ether. 
Water  is  then  added,  the  ether  is  boiled  away,  and  2  o.c.  of  water  are  introduced, 
having  5  per  cent,  of  lead  hydroxide  in  suspension.  The  liquid  is  heated  for  ten 
minutes  on  the  water- hath,  then  a  few  decigrammes  of  calcined  magnesia  are  added^^H 
and  the  liquid  after  cooling  is  filtered.  The  filtrate,  which  should  be  clear  and  oulfV 
slightly  coloured,  is  extracted  in  a  "perforator"  for  two  hours  or  shaken  out  with 
chloroform ,  and  the  extract  is  evaporated  down.  A.  M 


A  Test  for  Phenacotln.     F.  BT.  AJoook  and  W.  WUkins.     {Pharm.  Joum. 
1902,  258.)— A  purple  coloration  is  obtained  on  strongly  heating  O'Ol  gramme 
phenacefcin  with  5  c.c.  of  pure  sulphuric  acid.    On  pouring  the  solution,  when  nearly 
cold,  into  a  large  bulk  of  water  and  adding  ammonium  hydroxide,  a  deep  purpl 
coloured  solution  results.     Should  any  charring  have  taken  place,  the  solution  ra 
be  filtered  before  making  ammoniacal.     Phenazone,  sulphonal,  and  acetanilide  gi 
entirely  different  results.  W.  P.  S^ 


J 


TOXICOLOGICAL  ANALYSIS. 

The  Forensic  Value  of  '•  Florence's  Cryatals."     'N,  Bocarlus.     (V%^Ulja> 
schr,  gericki.  Med.  u,  offcntL  SaniUitsw.,  1901,  xxi.,  255-2G6 ;  through  Zdt.  Jiir  Untertud 
dcT  Nahr.  und  Genussmittel,  1902,  v..  942, 943.)— Florence's  crystals  (see  An'alvst,  xxiii; 
320)  are  not  only  obtained  with  human  seminal  fluid,  but  also  with  that  of  animals 
well  as  with  other  animal  and  vegetable  substances,  such  as  extracts  from  the  liver, 
the  blood  of  common  insects,  caterpillars,  etc.     The  crystals  are  always  obtained  even 
from  the  smallest  trace  of  human  semen,  whether  it  be  wet  or  dry.  fresh  or  deoom 
posed,  except  when  the  semen  is  coloured  emerald-green  or  orange  by  micro-organis 
Animal  seminal  fluid  and  bodies  not  of  a  spermatic  nature  react  more  feebly  with 
iodine  (Florence's)  solution  than  does  human  somen. 

The  crystals  may  be  obtained  with  various  iodine  solutions,  but  the  rMgeat 
must  contain  excess  of  iodine.  The  age  of  the  seminal  traces  does  not  inflnonce  the 
reaction,  nor  does  a  high  temperature  or  decomposition,  but  the  presence  of  Urge 
quantities  of  blood,  and  other  animal  fluids,  interferes  with  fche  formation  of  tl 
crystals;  an  excess  of  liquid  -water  or  reagent— as  well  as  an  excess  of  potassiu 
iodide  in  the  latter,  should  be  avoided.    The  form  of  the  crj'stah  is  altered  according 
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to  the  reagent  u^,  asd  by  other  causes.  The  actual  substance  which  formB  the 
crystals  in  the  presence  of  iodine  exists  not  only  in  seminal  fluids,  but  also  in  many 
ot^anic  bodies.     Florence's  reagent  is,  therefore,  only  a  selective  test.         VV.  P.  S. 


I 


The  Nature  of  the  Substance  which  causes  the  Formation  of  **  Plorenca's 
Crystals."  N.  Bocarius.  {ZetL  physioL  Chem.,  1902,  xxxiv.,  339-346;  through 
j^ett.  filr  Unlcrsu^h.  ihr  Nahr.  mul  Genussmittel,  1902,  v.,  943.)— To  ascertain  the 
nature  of  these  crystals  the  author  carried  out  a  number  of  experiments  with  the 
seminal  fluids  o(  men  and  horses,  the  livers  of  oxen,  and  human  brains  and  livers. 
These  were  first  treated  with  3  per  cent,  formaldehyde  solution,  and  by  acting  oo 
the  extracts  of  the  various  objects  with  a  solution  of  iodine  in  sodium  iodide  large 
quantities  of  crystals  were  obtained.  The  latter  keep  well  if  allowed  to  stand  in  the 
iodine  solution.  After  decomposing  the  crystals  with  silver  hydroxide,  the  products 
were  treated  with  alcohol,  and  converted  into  platinum  chloride  salts.  On  analysis 
the  latter  were  found  to  the  following  percentages  of  platinum  :  human  semen,  31*65  ; 
animal  semen,  31-51  ;  human  liver,  31*82  ;  ox  liver,  31-53  ;  and  human  brain,  31-61. 
The  average  of  these  figures  is  31-62  per  cent,  whilst  choUne  platinum  chloride  gives 
31  (>4,  and  semen-platinum  chloride  3rt-21  per  cent,  of  platinum.  The  author  comes 
to  the  conclusion  that  choline  must  be  considered  as  the  substance  which  forms  the 
crystals  with  the  iodine  solution.     (See  Analyst,  xxiiL,  320.)  W.  P.  S. 


Determination  of  Mercury  in  Toxieologioal  Work.  C.  Fierpaoli.  (BolL 
Chun.  Farm..,  1902,  xli..  5G1  ;  through  Chein.  Zeit.  Hep.,  1902,  265.)— According  to 
the  author,  the  partial  loss  of  mercury  which  occurs  when  animal  substances  have 
been  destroyed  by  the  FreseniusBabo  process  is  due  to  the  following  causes  :  In  the 
precipitate  produced  by  sulphuretted  hydrogen  the  mercuric  sulphide  is  accompanied 
by  organic  matter  containing  chlorine,  from  which  it  cannot  be  freed  by  washing 
with  water ;  on  the  contrary,  by  excessive  washing  part  of  the  sulphide  passes  into 
the  colloidal  modification,  and  ia  therefore  lost.  When  the  dry  impure  sulphide 
comes  to  be  treated  with  nitric,  and  afterwards  with  sulphuric,  acid,  in  order  to 
complete  the  destruction  of  organic  matter,  part  of  the  mercury  is  converted  into 
chloride  by  the  chlorine  present,  and  volatilized  when  the  sulphuric  acid  is  warmed. 
As  a  matter  of  fact,  Pierpaoli  has  found  that  if  mercuric  chloride  is  heated  with 
sulphuric  acid  to  a  temperature  not  exceeding  170°  C.  the  salt  is  not  decomposed* 
but  volatitizoB  unchanged.  F-  H.  L. 


ORGANIC    ANALYSIS. 

The  Composition  of  Human  Pat.     H.  Jaeckle.     (Zeit.  phyaiol  Ohtm,,  1902, 

xxxvi.,  61 ;  Chem.  Eav,  Fett-u,  Harzlnd.,  1902,  ix.,  232.)— According  to  the  results 

of  the  author's  analyses,  normal  adult  human  fat  consists  in  the  main  of  glycerides 

of  oleic,  palmitic,  and  stearic  acids,  with  traces  of  lower  fatty  acids.     The  fat  of  a 
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ohjid  during  the  first  few  montfae  shows  pronounced  differenoea  from  the  adult  f&t, 
being  characterized  by  a  high  proportion  of  lower  fatty  acida  and  a  amal!  proportion 
of  oleic  acid.  It  was  not  found  possible  to  trace  auy  intluence  of  the  food  of  difTerent 
individuals  upon  the  composition  of  the  fat.  In  pathological  cases  the  fat  may 
undergo  very  great  changes  {cj\  Analyst,  xxi.,  171).  C,  A.  M. 


The  Molecular  Equivalent  of  Insoluble  Fatty  Acids.  M.  Tortelli  and 
A.  Pergami.  {Cheni,  Rev.  Feti*u,  Hars-Ind,,  1902,  ix.,  1?J2-184,  204,  205.)— The 
ordinary  process  of  determining  the  molecular  equivalent  of  fatty  acids  consists  of 
dissolving  a  weighed  quantity  in  alcohol  and  titrating  the  solution  with  ^jj  alkali. 
It  has  usually  been  assumed  that  the  acid  value  thus  found  is  identical  with  the 
saponification  value.  The  authors,  however,  point  out  that  there  is  a  great  die- 
crepancy  between  the  recorded  molecular  eijuivalents  of  the  fatty  acids  of  different 
oils  and  their  known  composition.  The  cause  of  this  source  of  error,  which  is 
clearly  shown  in  the  following  examples,  is  to  be  attributed  to  the  presence  of  h 
lactones :  ^ 
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Almond  oil : 

1 

2^  years  old      

1-60 

193'6 

I960 

302-2 

386-2 

277-6 

8-7 

Fresh,  cold-drawn 

0-70 

193-6 

196-8 

203'2 

286-5 

278-3 

8-2 

Cotton-seed  oil : 

1 

2i  yeai*8  old       

Fresh,  cold-drawn 

0-19 

195 -2 

194-3 

204-5 

'    288-7 

274-3 

144 

3*80 

198-3 

2009 

203-1 

i     279-a 

276-2 

3-0 

Colaa  oil : 

1 

2  years  old        

3-7 

172-2 

178-3 

182-5 

314-6 

307-4 

72 

Fresh,  cold-drawn         .  . 

0-56 

174-9 

176-6 

181-2 

817-7 

809 -r> 

81 

Castor  oil : 

1 

2h  years  old 

3-29 

—    1  183-1 

189-0 

306-4 

296-7 

9-7 

Fresh,  cold-drawn 

1-9 

181-3    1870 

19M 

I    300-0 

294-3 

"  - 

Linseed  oil : 

3  years  old         

2-70 

102-6 

191-5 

205-4 

.     292-8 

273-2 

li)ti 

Fresh,  cold-drawn 

0-30 

189-8 

194-6 

201-8 

288-2 

277-9 

10-3 

Ox  taUow  : 

9  years  old 

4-3 

199-6 

2064 

207-1 

273-1 

270-8 

2  3 

Fresh,  rendered  by  heat 

11 

200O 

205-7 

209-9 

272-7 

867-2 

55 

Lard: 

2  years  old        

0-2 

196-8 

2034 

203-1 

275-8 

276-2 

04 

Fresh,  rendered  by  heat 

5-9 

196-8 

205-0 

204-8 

273-4 

273-9 

O'o 

Palmitic  acid 

— 

.^ 

902-7 

218-7 

276-5 

250  4 

201 

Stearic  acid           

— 

— 

198-7 

198-9 

282-3 

2«-"^ 

0-8 

Oleic  acid,  from  oUve  oil... 

— 

—       199-6 

201-4 

281-2 

i>; 
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To  obviate  this  error,  the  authors  hydrate  the  lactones  by  boiling  the  fatty 
acids  with  an  excess  of  alkali  aud  titrate  the  excess,  just  as  in  the  determination 
■of  the  sapoaiiicatiou  value  by  lvoettstorfer*s  method.  C.  A.  M. 
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Some  Colour  Reactions  of  Fatty  Oils.  H.  Kreis.  {Chem,  Zeit.,  1902,  xxvi., 
1014.)— This  is  essentially  a  continuation  of  the  author's  previous  article  (Analyst, 
xxrli.,  330).  It  is  known  that  Bishop's  reaction^a  green  colour  on  shaking  with 
1'19  hydrochloric  acid—only  occurs  with  such  sesame  oils  as  have  been  bleached  by 
insolation  or  otherwise.  It  is  also  known  that,  if  a  sesame  oil  that  does  not  give 
Bishop's  reaction  is  mixed  with  some  other  insolated  or  bleached  oil,  the  whole  gives 
a  strong  green  or  blue  colour  when  treated  similarly.  Moreover,  a  list  of  oils  was 
contained  in  the  former  paper  which  no  longer  yielded  the  Bellier  test,  but  which 
behaved  with  sesame  as  above.  For  convenience  this  reaction  may  be  termed  the 
Bishop-Kreis  test.  It  is  now  found  that  oils  which  yield  the  Bishop- Kreis  reaction 
also  give  colours  with  resorcinol  and  with  phloroglucinol,  the  test  being  preferably 
made  by  mixing  2  c.c.  of  119  HCl  with  2  c.c.  of  oil  and  2  c.c.  of  a  cold  saturated 
solution  of  resorcinol  in  benzene,  or  of  a  solution  of  1  part  of  phloroglucinol  in  1,000' 
parts  of  ether.  After  a  short  time — or  rapidly  on  the  water-bath — fine  violet  or  red 
tints  appear  in  the  acid,  which  are  not  affected  by  the  addition  of  water.  Hitherto 
this  reaction  has  been  observed  with  olive,  arachis,  sesamff',  cotton,  poppy,  and  walnut 
oils,  also  with  two  samples  of  butter  which  had  become  tallowy.  A  sample  of 
arachis,  which  gave  the  Bellier  test  powerfully,  but  failed  to  yield  the  Bishop-Kreis 
teat,  was  exposed  to  sunlight  for  eight  (September)  days;  it  then  failed  to  give  the 
Bellier,  but  gave  a  notable  green  with  the  Bishop-Kreis,  and  also  yielded  bright 
colours  with  resorcinol  or  phloroglucinol  and  HCl.  The  acid  value  (4-4)  was  not 
affected  by  the  insolation, 

F.  H.  L. 

Detection  of  Sesamd  Oil  in  Earth-Nut  Oil.    J.  Schnell.     (Eeit.  fUr  Untenuch. 

der  Nahr.  umi  Oenussmiltel,  1902,  v.,  961-963.)— SoUsien's  reaction  is  recommended, 
the  test  being  carried  out  as  follows :  The  oil  is  mixed  with  an  equal  volume  of 
stannous  chloride  (Gorman  Pharmacopoeia  strength)  and  shaken  vigorously,  but  not 
repeatedly.  The  test-tube  containing  the  mixture  is  then  placed  in  boiling  water 
until  separation  takes  place.  A  red  coloration  appears  should  sesamt^  oil  be  present, 
whilst  pure  earth-nut  oil  gives  no  coloration.  Less  than  1  per  cent,  of  sosami^  oil 
can  be  detected,  but  attention  is  drawn  to  the  fact  that  sometimes  the  same  press  is 
oaed  for  sesame  seeds  as  for  earth-nuts,  and  the  oil  from  the  latter  may,  for  this 
reaeOD,  show  indioationn  of  the  presence  of  traces  of  sesam^  oil. 

It  may  be  mentioned  that  the  stannous  chloride  reaction  is  particularly  applicable 
to  butters  and  margarines  artificially  coloured  with  coal-tar  dyes.  The  colours  ate 
reduced  and  rendered  colourless  when  the  test  is  applied,  and  their  previous  extrac- 
tion with  dilute  hydrochloric  acid  is  unnecessary. 

Several  samples  of  earth-nut  oil  from  West  Africa  examined  by  the  author  gave 
iodine  numbers  as  low  as  bt4'4  to  86'7.     Others,  from  the  East  Indies,  gave  higher 
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numbers  than  usual — from  89*7  to  OoO.  As  these  numbers  are  higher  than  that  for 
pure  olein,  other  unsaturated  acids  besides  oleic  are  probably  present  in  bhese 
samples.  W.  P.  8. 


Halpbeu's  Beaotion  for  Cotton-Seed  OU.    B.  Sjollezna  and  J.  E.  TuUekeo, 

{Zeit.  fUr  Unlerstich.  der  Nakr,und  Gettussmittel,  1902,  v.,  9U-916.)— Butter  obtained 
from  cows  which  have  been  fed  on  cotton-seed  meal  gives  with  ETalpheD's  tos^ 
the  same  coloration  as  does  cotton-seed  oil  itself.  On  spectroscopically  e.\<: 
the  colour  produced  in  this  test  the  authors  found  that,  at  a  low  temperature  (56"  C.)tJ 
cotton -seed  oil  yielded  an  absorption  band  in  the  yellow  with  a  maximum  at  A  560, 
a  thicker  layer  showing  a  maximum  more  to  the  left  at  A.  o70.  By  long  heating  or 
by  employing  a  higher  temperature  a  second  band  was  produced  at  A  490,  which 
gradually  increased  in  intensity.  A  thicker  layer,  without  dilution,  caused  the  right 
half  of  the  spectrum  to  become  so  dark  that  observations  were  rendered  impossible. 
On  considerably  diluting  with  amyl  alcohol,  the  band  hod  a  distinct  maximum< 
at  A  490,  but  the  band  in  the  yellow  had  lost  much  of  its  intensity.  W.  P.  8. 


UTotea  on   Some   Essential   Oils.     {Schiviinel  and   Co^'s  Half-yearly  Btpori, 
October,  1902;  through  Chem.  ZeiL,  1902,  xs\x,  1005.) 

Camphor  Oils. — Methods  of  manufacture  having  been  somewhat  altered,  these 
oils  are  rather  different  from  what  they  formerly  were.  The  light  oil  has  a  yellowish 
colour  and  a  specific  gravity  of  about  0*900 ;  the  dark  oil  is  green,  and  its  density 
Oi^t^O.  A  third  product  is  now  prepared,  viscid,  and  of  a  tine  blue  colour  ;  it  is  o 
in  porcelain  painting.  It  boils  between  280°  and  300°  C,  has  a  specific  gravity 
0-95  to  0*96  at  15^  C,  and  is  dextrorotatory,  one  sample  showing  a  value  of  +  32 '  55 
Apparently  it  consists  for  the  most  pEirt  of  an  alcohoUc  body,  for  on  treatment  with 
acetic  anhydride  it  yields  a  considerable  saponification  value.  In  spite  of  its  eolour, 
it  does  not  tint  soap,  and  it  is  therefore  employed  as  a  fixing  agent  for  ordinary  bo^ 
perfumes.  Little  is  yet  known  of  the  constituents  of  camphor  oil  wbic^h  are  soluble 
in  alkali.  On  distillation  aldehydes  and  acids  are  obtained,  but  the  latter  have  n 
been  identified.  A  comparatively  small  quantity  of  eugenol  is  present  in  the  high 
fractions.  In  the  highest  acid  fractions  eugenol  and  carvaorol  have  been  found ;  t 
latter  boils  at  86'^  to  88^  C.  at  a  pressure  of  2  millimotreG.  Apparently  a  aecooJ 
product,  boiling  at  94~  to  99"  (3  millimetres),  is  also  present.  About  3  per  cent  of 
the  portion  soluble  in  alkab  dissolves  in  dilute  sodium  carbonate;  it  consists  of  • 
mixture  of  the  carboxylic  acids  of  the  fatty  series,  caprylio  acid  being  predominan 
Through  its  easily  soluble  calcium  salt  a  liquid  acid  boiling  at  114  '  to  Ud  (4 
metres)  has  been  recovered  from  the  crude  acids ;  analysis  of  its  silver  oompoun^ 
leads  to  the  formula  C^Hj^O.^ ;  it  probably  belongs  to  the  oleic  series. 

Oil  of  llerfjaJuct.S.  Gulli  has  published  an  account  of  this  oil.     It  is  only 
tilled  between  February  and  April,  when  the  trees  are  pruned  and  stripped  ;  the  yioi 
is  quite  small,  100  kilos  of  leaves  giving  but  150  grammos  of  oil ;  i      '  not  moct 
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than  20  or  2o  kilos  are  made  in  any  yoar.    The  pure  oil  has  a  speciti 


of  ftboot 


0*870  to  0*873,  its  rotatory  power  is  +25*^  to  +26*^,  and  it  is  soluble  tn  ad  eqttftl 


volume  of  90  per  cent,  alcohol.  It  contains  about  32  to  34  per  cent,  of  esters  reckoned 
as  linalyl  acetate,  part  being  the  methyl  ester  of  aDthranilio  acid. 

Oil  of  Levion. — ^Uthou^h  a  large  nnmbor  of  bodieB  have  been  idenufied  in  this 
oil — rf-limonene,  cymol  (?),  phellandrene,  citral,  cifcronellal,  geranyl  acetate,  a  seequiter- 
pene^  octyl-  and  nonyl-aldehyde,  and  pinene — it  is  not  possible  by  artificially  mixing 
these  substances  to^^ether  to  produce  a  useful  lemon  oil.  This  is  due  to  the  fact  that 
several  important  odour-giving  ooostituents  have  been  overlooked.  Recently  in 
Scbimmers  laboratory  methylheptenone  has  been  obtained  from  the  distillate  of 
lemon  oil,  and  terpiiieol  (melting  at  3o°,  A'-Terpene-H-ol)  recovered  from  the  residue. 

Oil  of  Lcmon-fjrass.— Owing  to  the  lack  of  prosperity  in  the  sugar  industry  of 
the  West  Indies,  it  would  seem  that  attempts  are  being  made  to  cultivate  the  lemon- 
grasses  in  those  islands.  The  superintendent  of  the  botanical  gardens  in  Trinidad 
has  published  an  account  of  some  investigations  made  in  the  Government  laboratory 
at  Antigua  on  this  subject.     The  oil  of  Andropoijon  I^ardus  var,  has  been  found  to 

15 '5'* 
have  a  specific  gravity  of  09084  at  jc^co ;  a-  specific  rotatory  power  of  +  0°   1*; 

an  aldehyde  content  of  15*5  per  cent.  ;  saponification  value,  23  ;  and  saponi- 
fication value  after  acetylii^ation,  i68*C,  corresponding  with  about  53  per  cent,  of 
total  alcohols.     The  oil  of  .Uidropoyon  Scfueiianthas  gave  :  Specific  gravity,  0*9315  at 

15*3^ 

ik;^^;    rotatory    power,    +3^;    aldehyde    content,    48*2   per   cent.;    saponification 

value,  311 ;  after  acetylization,  69-6,  corresponding  with  202  per  cent,  of  Cj^Hi^O. 
Apart  from  its  slight  dextrorotatory  power,  the  former  oil  resembles  Ceylon  citro- 
Delia  oil,  for  it  is  not  soluble  in  10  volumes  of  70  per  cent,  alcohol,  but  dissolves  in 
the  same  volume  of  80  per  cent,  spirit  ;  but  the  latter  has  very  different  properties 
from  Palmaroaa  oil,  with  which  it  appears  to  be  botanicaily  ideuiicaL  Palmarota 
oil,  however,  is  not  a  lemon-grass  oil,  for  it  contains  too  little  aldehydes,  assuming, 
that  is,  that  its  aldehyde  is  really  citral. 

Liquid  Oil  of  Musk —Ordin&ry  oil  of  musk  is  solid  at  ordiuary  temperatures, 
owing  most  probably  to  the  presence  of  palmitic  acid.  This  being  inconvenient  in 
practice,  Schimmel  and  Co.  have  removed  the  solid  constituent,  and  have  introduced 
a  liquid  oil.  The  new  material  remains  fluid  at  all  temperatures,  and  is  equivaleot 
to  six  times  its  quantity  of  the  usual  product.  The  liquid  oil  has  a  specific  gravity 
of  0*909,  a  rotatory  power  of  +  1 "  10',  an  acid  value  of  2-4,  an  ester  number  of  180*5, 
and  it  is  soluble  in  6  to  G  volumes  of  80  per  cent,  alcohol. 

Oil  of  XerolL — A  recent  investigation  has  shown  that  oil  of  neroH  contains, 
besides  the  constituents  hitherto  recognised,  the  following  bodies :  /-pinene,  /-cam- 
phene  (?),  dipentene,  deoyl-aldehyde  {?),  an  alcohol  C,„Ut^O  (probably  /-hnalool), 
phenylethyl  alcohol  (free,  or  as  ester),  //-terpineol  (melting-point,  So*'),  phenylacetio 
aoid,  and  benzoic  acid. 

Ott  of  Fctii-ijraifi. — A  specimen  of  genuine  oil  from  Paraguay  has  been  found 
to  have  a  specific  gravity  of  0'8912.  and  to  contain  furfurol,  Z-pinene  (?),  /-camphene 
(?),  dipentene,  an  alcohol  C,yH^»jO  (Minalool),  (/-terpineol  (melting-point,  36®).  geraniol, 
geranyl  acetate,  and  traces  of  a  basic  substance. 

Italian  Oil  of  PepjjermoU, — A  sample  of  this  oil,  distilled  in  Piedmont,  had 
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a  pale  green iah-yellow  colour  and  an  odour  somewliat  resembliDg  peDnyroyal.  Ite 
constants  were  :  speci&o  gravity  at  15  , 0'9i22  ;  rotatory  power.  -  1(3^  21' :  solubility, 
7  volumes  of  70  per  cent.,  11  volume  of  80  per  cent,  alcohol ;  total  menthol  content, 
5*2*5  per  cent.,  7*89  per  cent,  thereof  existing  aa  esters.  The  sample,  accordingly,  did 
not  solidify  in  a  freezing  mixture.  The  menthone,  on  the  contrary,  was  high — vix., 
22  per  oont,  With  larger  quantities  of  alcohol  than  those  mentioned  the  oil  gave  * 
transient  opalescence, 

Oil  of  AniscciL — Tardy  has  recently  investigated  this  oil.  After  removing  the 
bulk  of  the  anethol,  the  sample  had  a  rotatory  povror  of  -3°  15^.  Besides  the  oon- 
etituents  already  known— pinene,  phellandrene,  methylchaviool,  the  ethyl  ester  of 
quinol,  anisaldehyde,  and  anisic  acid — Tardy  found  anisic  ketone,  a  Besquiterpeno 
having  a  Itcvorotatory  power  of  5°,  and  a  body  melting  at  212°»  which  is  prol>ably 
identical  with  the  substance  melting  at  213'  C.  isolated  from  oil  of  fennel.  Tardy 
also  considers  that  oil  of  aniseed  contains  terpineol,  hut  beyond  quoting  the  boiling- 
point  of  216°  to  218*  he  gives  no  proof  of  its  existence. 

Oil  of  Bysiro-poijon  Orujanifolius. — This  is  a  new  material  introduced  by  the  firm 
of  L.  Rigal  in  Teneriffe.  It  is  prepared  from  a  shrub  of  the  Labiate  species  whioh 
grows  largely  in  the  Canary  Islands.  It  forms  a  brifjht  yellow  oil  with  an  odonr 
recalling  that  of  pennyroyal.  Its  constants  are:  specific  gravity  at  16°,  0924^; 
rotatory  power, +  2°  57':  acid  value,  0;  saponification  value,  iri;  after  aoetylijifttioD, 
58-S3  ;  coefficient  of  refraction,  M8229 ;  solubility,  2"5  volumes  of  70  per  cent.  (J'7 
volume  of  80  per  cent,  alcohol.  The  oil  distils  mainly  between  162"^  and  234"  C. 
Its  chief  oonstituentB  are  pulegone  and  menthono  ;  it  contains  but  little  limonene. 

F.  H.  L. 


Detection  of   Carbasol   and   Phonanthrene  in   Anthracene.     H.  Behrexu.      , 
{Bee,  trav.  ckitn.  des  Pays-Ras  et  de  la  Bel{fe,  1002,  xxi.,  252;  through  Chem.  Zeit,  ^ 
liep.y  1902,  266-)— To  detect  carbazel,  anthracene  is  extracted  with  cold  acetic  ether  ^ 
and  the  liquid  evaporated  to  dryness.      The  residue  is  again  taken  up  in  a  few 
drops  of  the  same  solvent,  and  allowed  to  evaporate  on  a  watch-glass.     The  carbaxol 
separates  out  at  the  edges,  the  anthracene  in  the  middle  of  the  mass.     A  little  of  the 
former  portion  is  removed  with  a  needle,  and  treated  with  a  small  drop  of  nitro- 
benzene in  which  a  few  little  crystals  of  phenanthrene-quinone  have  been  suspended. 
In  the  presence  of  only  Oo  per  cent,  of  carhazol  copper-coloured  crystalline  plateft 
are  produced,  pure  anthracene  giving  no  reaction.      To  detect   phenanthrene,  the 
anthracene  is  extracted  with  benzene  and  the  solid  portion  of  the  extract  treat^^d 
with  nitrobenzene  containing  some  o-dinitrophenanthrene-quinone.     If  the  original 
anthracene  contained  only  1  per  cent  of  phenanthrene,  the  existence  of  the  latter  j 
will  be  shown  by  the  formation  of  the  characteristic  brovra  rod-tike  crystals  of  the 
ooudensation  product.  F.  £L  L. 


tThe  Extraction  of  Alkaloids  from  Alkaline  Solutions. 
(Phamu  Zeit,,  1902.  xlvii.,  82,  83;  through  Zeit,  filr  Untcrsucfi. 
UsnvMmitUl,  1902,  v.,  935,  936.)— By  employing  an  apparatus  in 
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solutions  may  beextraotod  continuously  with  inimiacible  solventB  (see  Analyst,  1892, 
p.  44),  it  was  found  that  the  whole  of  the  commonly  occurring  alkaloids  can  be 
quantitatively  extracted  with  chlorofortn  in  this  manner.  Morphine,  not  being 
Xeadily  soluble  in  pure  chloroform,  is  best  extracted  with  chloroform  oontaining 
10  per  cent,  of  alcohol,  after  first  liberating  the  morphine  by  ammonia  or  sodium 
hydrogen  carbonate,  as  sodium  hydroxide  is  not  suitable.  In  the  case  of  veratrine, 
oodeine  or  cocaine,  an  excess  of  alkali  is  to  be  avoided.  Sodium  hydrogen  carbonate 
should  be  employed  to  liberate  codeine  from  its  salts,  as  sodium  hydroxide  is  liable 
to  cause  the  retention  of  small  traces  of  the  alkaloid  in  the  aqueous  solution. 
Strychnine  is  rapidly  extracted  from  solutions  containing  sodium  hydroxide,  and  in 
traces  even  from  acid  solutions.  Cocaine  is  also  readily  extracted,  but  it  should  be 
Doted  that  it  is  liable  to  decomposition  at  moderately  low  temperature ;  chloroform 
extracts  traces  of  this  alkaloid  from  acid  solutions.  Traces  of  atropine  and 
narootine  are  also  obtained  from  acid  solutions,  whilst  the  extraction  is  rapid  when 
the  Bolation  is  alkaUne.  Goniine  and  nicotine  must  be  extracted  at  quite  low 
temperatures.  Other  solvents,  such  as  isobutyl  alcohol,  amyl  alcohol,  ben/.ene, 
toluene,  carbon  tetrachloride,  and  petroleum  may,  in  certain  oases,  bo  used  instead 
of  chloroform.  W.  P.  S. 


The  Extraction  of  Alkaloids  ftom  Aoid  Solutions  and  Salts  of  the  Aikaloids 
from  Aqueous  Solutions.  E.  Springer.  {Apcth.  Zeii.,  1902,  xvii.,  22d,  226.) — 
Chloroform  was  found  to  extract  alkaloids  most  readily  from  solutions  rendered  acid 
with  hydrochloric  acid  as  compared  with  other  acid  solutions,  and  it  follows  that  the 
hydrochlorides  are  comparatively  more  soluble  than  other  salts  of  the  alkaloids.  In 
testing  for  traces  of  alkaloids  hydrochloric  acid  solutions  should  not  be  shaken  out 
with  chloroform,  unless  these  extracts  are  tested  for  alkaloids  as  well  as  the  alkaline 
extractions.  From  sulphuric  acid  and  phosphoric  acid  solutions  leas  alkaloid  is 
removed  by  chloroform,  and  in  the  case  of  solutions  acidified  with  tartaric  acid  very 
little.  Only  aconitine  and  narcotine  salts  are  appreciably  soluble  in  chloroform. 
Codeine,  cocaine,  quinine,  morphine,  coniine,  and  nicotine  salts  are  practically 
insoluble,  and  strychnine,  atropine,  and  veratrine  only  yield  a  minute  trace  of 
soluble  salt.  Morphiue  is  not  dissolved  by  pure  chloroform  from  acid  solutions,  but 
is  to  some  extent  soluble  in  chloroform  containing  10  per  cent,  of  alcohol. 

Morphine  hydrochloride,  morphine  sulphate,  and  quinine  sulphate  are  not  dis- 
solved by  chloroform  from  neutral  solutions ;  cocaine  hydrochloride  gives  traces  of 
the  free  base  All  the  other  alkaloids  are  extracted  from  neutral  solutions,  the 
soluble  portion  consisting  partly  of  the  salt  and  partly  of  free  base.  The  more 
concentrated  the  solutions  are,  the  more  is  dissolved  by  the  chloroform.  The 
presence  of  glycerol,  saponin,  etc.,  has  no  influence  on  the  solubilities.        W.  P.  S. 


Detection  of  Blood  Colouring-Mattors  in  Urine.  O.  Rossel.  {Schweig. 
Wocksckr,  Cliem.  Pharm,,  1901,  xxxix.,  557,  558;  through  Zeit.  fiir  L'ntersuch.  der 
i^ahr.  ami  (Jemissiiiittel,  lf)0'2,  v.,  91*^.) — The  urine  is  strongly  acidified  with  acetic 
acid  and  shaken  oat  with  an  equal  volume  of  ether.     A  drop  of  water  is  added  to  the 
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ethereal  extract,  and  then  15  to  30  drops  of  old  oil  of  turpentine  or  5  to  6  dropf  of 
fresh  hydrogen  peroxide.  After  shaking,  10  to  20  drops  of  a  freshly-prepared  3  per 
cent,  solution  of  Barbadoes  aloin  in  alcohol  (70-90  per  cent.)  are  added,  and  the 
mixture  is  again  well  shaken.  In  the  presence  of  minute  traces  of  blood — too  szDiQ 
to  be  detected  spectroscopically — the  aqueous  layer  becomes  distinctly  red  in  oolou 
within  three  minutes.     After  ten  minutes  the  colour  turns  to  bright  cherry  red. 

W.  P.  S. 
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A  New  Colorimetrio  Method  of  determining  Mercury  in  Urine  Sohu- 
maoher  and  W.  Jung.  {Zeit.  anal  Ckeni.,  1902,  xli.,  461-484.) — As  a  rule,  600  c.c 
of  the  urine  are  taken,  but  if  subsequently  no  coloration  is  given  with  hydrogen 
sulphide,  the  amount  of  mercury,  if  present,  cannot  exceed  06  milligramme  per 
litre ;  and  in  such  cases  a  litre  or  more  of  the  urine  should  be  concentrated  on  the 
water-bath,  with  the  addition  of  a  few  grammes  of  sodium  chloride  to  prevent  any 
mercuric  chloride  volatilizing.  The  500  c.c  of  urine  are  heated  to  the  boiling-point 
with  50  c.c.  of  concentrated  hydrochloric  acid  and  about  5  grammes  of  potekssium 
chlorate,  after  which  the  contents  of  the  flask  are  cooled  to  about  80°  C,  and  treated 
with  12  grammes  of  pure  ^cinc  filings.  Eventually  an  additional  3  grammes  of  zinc 
are  added,  and  the  tlask  set  aside  for  two  hours.  The  supernatant  liquid  is  then 
decanted  from  the  deposit  of  zinc  particles  (which  will  have  combined  with  all  the 
mercury  present),  and  this  deposit  washed  twice  with  water,  then  treated  for  a  few 
minutes  with  a  dilute  solution  of  sodium  hydroxide,  and  again  washed  twice  with 
water.  The  residue  is  now  mixed  with  50  c.c.  of  dilute  hydrochloric  acid  and  a  little 
potassium  chlorate,  and  heated  gently  over  a  small  flame  until  everything  has 
dissolved,  more  potassium  chlorate  being  added  from  time  to  time.  The  solution  in 
cooled  to  70°  to  80°  C,  mixed  with  about  5  ac.  of  alcohol,  again  boiled,  cooled,  and 
transferred  to  a  100  c.c.  flask.  The  liquid  ia  mixed  with  a  few  o.c.  of  hydrogen 
sulphide  water  and  made  up  to  the  mark,  and  the  colour  compared  with  that  givea 
by  a  freshly-prepared  standard  solution  of  mercuric  chloride. 

The  authors  state  that  this  is  the  most  rapid  and  simple  method  known, 
they  show  by  the  results  of  test  experiments  that  it  is  extremely  accurate,  whil 
being  capable  of  determining  0*1  milligramme  of  mercury  per  litre  after  conccntratiof^ 
the  original  urine  from  3  litres  to  1  litre.  C.  A.  Kt 


The  Examination  of  Civet.     A.  Hubert.     {IhtU.  Soc,  Chim.,  1902,  xxvii., 
1000.)— The    samples   of   guaranteed   purity   examined    by   the    author    melted 
36**  to  37°  C. 

The  principal  constituent  of  civet  is  soluble  in  ether,  benzene,  chloroform, 
petroleum  spirit,  but  is  only  soluble  with  difficulty  in  alcohol,  methyl  alcohol,  u 
acetone  at  the  ordinary  teu^perature.    The  residue  left  on  treating  civet  with  orgi 
solvents  consists  of  accidental  impurities,  hair,  etc.,     In  three  samples  examinad 
the  author  it  ranged  from  3-6  to  *5*3  per  cent. 

The  ash  varied  from  OS  to  1*2  per  cent.,  and  consisted  of  sulpb&tee  (in  UifB 
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quantity),  carbonates,  phosphates,  and  other  salts  of  iron,  aluminium,  caloium, 
magnesium,  potassium,  and  sodium.  Chlorides  were  almost  entirely  absent.  The 
rotatory  power  of  a  filtered  solution  in  a  mixture  of  alcohol  and  ether  was  prac- 
tically nil. 

When  civet  is  distilled  in  a  current  of  steam  nearly  the  whole  of  the  malodorous 
part  (skatolti)  passes  over,  whilst  the  residue  has  a  musk-like  odour,  and  resembles  fat 
in  appearance.  Civet  is  not  readily  saponitied.  and  the  boiling  with  alcoholic  alkali 
mast  be  continued  for  a  very  long  time.  When  the  saponification  product  is  taken 
up  with  warm  water  an  opalescent  solution  is  obtained,  and  on  acidulating  this  with 
sulphuric  acid  a  layer  of  fatty  acids  rises  to  the  surface.  In  the  three  sampleftj 
examined  by  the  author  these  melted  at  39'^'  C,  and  amounted  to  from  51  to  70  p( 
cent,  of  the  origiaal  material. 

The  composition  of  civet  can  be  considerably  influenced  by  the  method  of 
extraction.  In  some  cases  the  instrument  used  for  the  incision  is  smeared  with 
honey,  and  the  civet  then  reduces  Fehling's  solution,  and  has  a  rotatory  power.  Fat 
is  also  commonly  used  to  smear  the  instrument,  and  in  the  author's  opinion  this  was 
the  case  with  the  samples  examined  by  him.  C.  A.  ^£. 
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INORGANIC    ANALYSIS. 

Technical  Estimation  of  Silver  Bromide  in  Fhotographio  Dry  Plates. 
V.  Bellach.  {AlUj.  Phot,  ZeiL,  U>02.  ix.,  lOo ;  through  C/ww.  ZciL  licf>.,  1902,  276.) 
— The  film  is  brought  into  a  porcelain  basin  and  treated  in  the  cold  with  a  1  :  20 
solution  of  potassium  cyanide  for  about  fifteen  minutes.  When  all  the  silver  has 
been  dissolved  the  liquid  is  rinsed  into  a  beaker,  and  warmed  with  strong  nitric  acid 
te  drive  off  the  hydrocyanic  acid.  The  silver  bromide  is  thus  reproduced,  and 
coheres  into  a  mass  which  can  easily  be  washed  by  deoantation.  Finally,  it  is 
thrown  on  a  tared  double  paper,  washed  thoroughly,  dried  at  110°  or  120^  C,  and 
weighed.  Alternatively,  the  oyanide  solution  may  be  electrolysed  with  a  current  of 
3*7  to  4*1  volts  at  a  density  of  0*2  to  05  ampere  per  100  square  centimetres. 

F.  H.  L. 

Strong  Sulphtiric  Acid  as  a  Solvent  in  the  Analysis  of  Tin  Alloys.  H.  Nis- 
senson  and  F.  Crotogino.  (Chem.  Zeit.,  1902,  xxvii.,  984.) — This  is  essentially  a 
continuation  of  the  authors'  former  paper  (Analyst,  xxvii.,  336).  In  the  absence  of 
lead  0^  gramme  of  the  sample  is  heated  with  7  c.c.  of  strong  sulphuric  acid  for  a  few 
minutes  till  solution  is  complete.  The  liquid,  which  contains  the  tin,  is  cooled, 
cautiously  diluted  with  hot  water,  and  the  yellow  precipitate,  comprising  all  the  tin 
and  antimony  (the  latter  in  the  lower  state  of  oxidation),  h  allowed  to  settle  in  a  hot 
place.  As  it  is,  it  filters  better  than  the  similar  precipitate  obtained  after  treatment 
with  nitric  acid,  buL  it  may  be  improved  iu  this  respect  by  oxidation,  preferably  by 
means  of  ammonium  persulphate.  After  washing,  it  is  strongly  ignited  with  the  filter- 
paper,  and  weighed  as  SnO._,  +  BbO.,.  -'    The  filtrate  is  raised  to  the  boiling-point  and  the 

'  (IgniLiua  of  »  mixture  of  tin  and  antimony  oxides  with  the  filter-paper  cauMH  lou  bjr  volatiliza- 
toon- B.B.I 
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copper  is  thrown  down  with  thioBulphate ;  in  the  next  filtrate  irpn,  oadmiom,  ctr., 
are  determined.  A  second  sample  is  dissolved  as  before,  and  the  eolation  is  diluted 
with  a  little  water  and  15  c.c.  of  weak  hydrochloric  acid.  The  antimony  (with  any 
copper)  is  precipitated  with  iron  wire,  dissolved  in  aqua  regia,  thrown  dowo  ^ih 
sulphuretted  hydrogen,  dissolved  in  sodium  sulphide,  and  the  antimony  itself  ti 
recovered  by  electrolysis.  The  insoluble  metallic  sulphides  are  taJcen  up  in  nltru 
acid,  and  the  liquid  is  examined  for  copper,  bismuth,  etc.  If  no  iron  and  bat  little 
copper  are  present  the  antimony  can  be  estimated  by  treating  the  original  soluiioo 
with  hydrochloric  and  tartaric  acids  and  titrating  with  iodine,  or  Gyory'a  direst 
process  with  potassium  bromate  may  be  employed.  If  a  volumetric  method  is  decided 
upoa,  the  sulphuric  acid  must  be  cooled  immediately  the  alloy  is  dissolved,  or  eoat  t 
of  the  antimony  may  be  oxidized. 

In  the  presence  of  lead  and  tin  only,  the  sulphuric  acid  solution  is  diluted  with      I 
hot  water,  and  a  considerable  quantity  of  ammonium  oxalate  is  added.     After  cooling 
the  lead  sulphate  is  filtered  off,  and  the  filtrate  is  electrolysed  with  a  current  of  1  (o 
1'6  amperes  per  100  square  centimetres  to  recover  the  tin — such  being  the  method 
for  Boft  solders.     If  other  metals  are  expected,  the  first  solution  is  diluted  with  hot      i 
water  only,  the  residue  washed  with  weak  sulphuric  acid,  ignited  and  weighed  w 
rbSOj+ SnOg  +  SbO^.     In  the  filtrate,  copper,  iron,  cadmium,  zinc,  etc.,  are  deiw 
mined  as  usual.    A  second  sample  is  treated  identically,  but  the  precipitate  ol  lead, 
antimony,  and  tin  is  dissolved  in  hot  dilute  hydrochloric  acid,  two  drops  of  sulplioriflH 
acid  are  introduced,  the  whole  is  cooled,  and  the  lead  is  filtered  off.    In  the  filuat*^ 
antimony  is  thrown  down  with  iron  wire  as  before,  and  the  tin  either  estimated  by 
difference   or   by  precipitation  with   sulphuretted   hydrogen   after  removal   of  ttie 
elemental  antimony.     If  the  Bolution  containing  iron  is  evaporated  to  free  it  fron) 
hydrochloric  acid  till  fumes  of  sulphuric  acid  appear,  the  tin  will  not  be  thrown  do^fc 
quantitatively  by  mere  dilution  with  water,  and  the  precipitate  which  is  obuuned 
will  be  contaminated  with  much  iron. 

The  method  is  not  suitable  for  the  analysis  of  alloys  (bronze  and  the  like) 
taining  much  copper,  as  the  dissolution  does  not  proceed  rapidly  enough. 

F.  H.  L. 
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Photometric  Setermination  of  Iron.     J.  I.  D.  Hinda  and  ICyrtia  Loaiso^ 
Galium.      {Joiim.  Amer.  Chem.  Soc,  xxiv.,  848.) — This  paper  constitutes   the  firi 
application  of  the  photometric  method  to  the  case  of  coloured  precipitates.     For 
readings  a  candle  and  simple  photometric  cylinder  were  used  {Jount.  Aru^r.  C 
Soe.,  xviii.,  661).    The  iron  was  precipitated  in  a  solution  containing  up  to  1 
cent,  of  nitric  acid  by  means  of  a  5  per  cent,  solution  of  potassiuui   ferrocyanii 
Since  ferric  ferrocyanide  is  soluble  in  excess  of  potassium  ferrocyanide,  ihe  additi< 
of  the  latter  to  the  iron  solution  must  be  made  drop  by  drop,  after  a  precipitate  ha* 
once  appeared,  a  reading  being  taken  between  each  addition  of  ferrocyanide,  and  ib« 
lowest  one  being  taken,  since  this  represents  the  maximum  opacity. 

If  y  is  the  percentage  of  iron  in  the  solution  and  x  the  photometric  re*< 
y  may  be  calculated  from  the  empirioal  formula 
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Using  ibis  formula,  results  were  obtained  in  a  series  of  test  analyses  correct  to  1  part 
of  iron  in  1,000,000  of  solution,  or,  witb  tbe  quantities  of  iron  used,  which  were 
generally  less  than  O'Ol  graranie,  correct  to  about  1  per  cent,  on  the  iron. 

A.  G.  L. 


The  Precipitation  of  Anuuoniiun  Vanadate  by  meana  of  Ammonium 
Chloride.  Arthur  Bosenheim..  (Zeits.  anorg.  Chem.,  xxxii.,  181.) — In  this  reply  to 
Gooch  and  Gilbert'^  vindication  of  Gibba'a  method  {supra)^  the  author  states  that 
they  appear  to  have  misunderstood  his  original  paper,  as  he  himself  obtained 
sufficiently  accurate  results  when  working  with  pure  vanadium  solutions,  and  that 
his  strictures  of  the  method  only  applied  to  the  case  in  which  tungstic  as  well  as 
vanadic  acid  is  present,  as  then  not  inconsiderable  amounts  of  ammonium  tungstate 
are  carried  down  with  the  ammonium  vanadate.  The  other  investigators  mentioned 
by  Gooch  and  Gilbert  also  only  criticised  the  method  as  a  means  of  separating 
vanadic  from  molybdic  acid.  A.  G.  L. 
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APPARATUS. 

A  Wow  Areo-pyknometer.  P.  N.  Baikow.  {Chem.  ZeiU,  1902,  xxvi.,  704.) — 
The  apparatus  shown  in  the  accompanying  diagram  possesses  several  advantages 
over  the  areo-pyknometers  abready  devised  by  Eichhoru  and  by  Van- 
danvyver,  inasmuch  as  the  temperature  of  the  liquid  under  investigation  ^ 
need  not  be  the  same  when  it  is  inserted  in  the  bulb  as  when  its 
density  has  to  be  determined.  Also  it  is  possible  to  determine  the 
specific  gravity  of  tbe  Uquid  on  the  same  portion  thereof  at  different 
temperatures  in  succession.  The  pyknometer  is  constructed  in  two  parts 
— a  Lower,  o  /,  and  an  upper, //  /.  o  is  the  usual  weight  of  mercury  or  shot, 
a  is  an  empty  space,  and  h  is  the  liquid  reservoir.  The  upper  part  oon- 
sists  of  a  pair  of  concentric  tubes,  d  and  c,  the  smaller  of  which  is  1  milli- 
metre in  diameter,  joined  together  at  their  ends,  and  containing  in  the 
unnnlus  the  ordinary  pyknometer  scale.  At  their  base  the  united  tubes 
become  the  stopper  p^  through  which  d  posses,  terminating  in  a  cone  to 
prevent  entanglement  of  air.  The  stopper  is  given  nearly  parallel  sides, 
IS  about  15  millimetres  long,  and  is  very  carefully  ground  in.  At  the  top 
the  inner  tube  d  expands  into  the  funnel  l^  which  holds  about  0*5  o.c. 
The  reservoir  6  is  tilled  with  tbe  liquid  to  the  mark  s,  which  is  in  such  a 
position  that  when  the  upper  part  is  inserted  in  the  neck  the  said  liquid 
reaches  slightly  above  the  point  n.  The  temperature  of  the  whole  is  then 
atljusted,  and  the  surplus  liquid  (that  above  n)  is  removed  with  a  small 
pipette  or  a  piece  of  porous  paper.  After  immersing  the  apparatus  in 
distilled  water  and  taking  the  reading,  the  temperature  of  the  liquid  may 
be  raised  by  placing  it  in  warmer  water,  removing,  as  before,  the  surplus 
fluid ;  while  if  the  second  reading  is  to  be  made  at  a  lower  temperature 


than  the  first,  a  drop  or  two  of  liquid  is  added  to  the  funnel  to  make  good  the  con- 
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traction.    By  altering  the  size  of  the  reservoir,  or  by  omitting  it  altogether,  the 
apparatus  may  be  made  suitable  for  investigating  any  desired  quantity  of  liquid. 

F.  a  L. 


The  Cause  of  the  Destruotion  of  Platinum  Crucibles  in  Phosphate  Analyrii. 
W.  C.  Heraeus.  (Zeits.  f.  angew,  Chem.,  1902,  xxxvii,  917.) — The  destructive  ageot 
is  phosphorus,  which  may  be  liberated  under  certain  circumstances  by  the  redaotiao 
of  the  magnesium  phosphate.  The  author  found  by  experiment  that  carbon  cansei 
the  reduction  at  950°  C,  and  reducing  gases — especially  hydrogen — act  at  a  con- 
siderably lower  temperature.  An  even  more  dangerous  reducing  agent  is  ammonii 
It  is  very  important  that  this  substance  be  driven  off  at  a  moderated  tempentan 
before  raising  the  crucible  to  red  heat.  Ammonia  acts  far  more  energetically  on  the 
magnesium  phosphate  if  the  latter  contain  free  ammonium  phosphate,  which  is  liable 
to  be  carried  down  by  the  precipitate  when  ammonia  and  phosphoric  acid  an 
present  in  excess.  This  condition  of  things  may  often  occur  at  the  moment  of 
precipitation,  but  if  the  precipitate  be  allowed  to  stand  some  time  before  filteting, 
the  ammonium  phosphate  will  go  into  solution  again.  If  the  precipitate  be  dried 
before  being  ignited,  the  drying  should  be  carried  out  at  100°  C,  for  at  130°  or  ISff 
a  change  takes  place  whereby  phosphoric  acid  is  set  free.  A.  M. 


REVIEW. 

Cane-Suoar  and  the  Process  of  its  Manufacture  in  Java.    By  H.  C.  Pkinsbk 

Geerlios,  Director  of  the  West  Java  8ugar  Experiment  Station.    Second 

Edition.     (Office  of  Cane-Sngar.    Altrincham.     Price  5s.) 

This  is  a  small,  well-written  book  of  about  100  pages,  by  a  most  competent 

author,  and,  although  one  would  expect  from  its  title  and  size  that  its  contents 

would  be  very  limited  in  their  scope,  it  will  be  found  to  supply  valuable  information 

useful  to  chemists  engaged  in  cane-sugar  factories  in  localities  other  than  Jftva. 

Besides  giving  a  clear  and  concise  account  of  the  mode  of  manufacture,  there  is  s 

lai^e  amount  of  information  respecting  the  composition  of  the  sugar-cane  and  the 

various  products  derived  therefrom,  and  in  addition  other  data  of  practical  imp(M> 

tance  to  the  factory  chemist.     The  contents  of  the  book  are  divided  into  four  parti: 

I.  The  Raw  Material. 
II.  Sugar  Manufacture. 

IIL  Chemicals  used  in  Cane-Sngar  Manufacture. 
IV.  Tables. 

B.  £.  R  N. 
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